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INTEGRATED ANALYTICAL LABORATORIES, LLC. 

LabiD: 
Client ID: 

Client ID Cont.: 
Matrix: 

Sampled Date 
P ARAMETER(Units) 

Volatiles (Units) 

Vinyl chloride 
tert-Bu 1 alcohol TBA ty ( ) 
trans-1 ,2-Dichloroethene 
1, 1-Dichloroethane 
cis~ 1 ,2wDichloroethene 
Chloroform 
1,2-Diehloroethane (EDC) 

Benzene 
Trich1oroethene 
1, 1,2-Trichloroethane 
Tetrachloroethene 

TOTAL VO's: 

SUMMARY REPORT 
Client: Isotec 

Project: PB&W/FORMOSAPLASTICS- 901132 
Lab Case No · E12-09628 .. 

09628-001 
S-A/CONTROL 

AQUEOUS SAMPLE 
Aqueous 
9121/12 

Cone 0 MDL 
I 

(ug!L-ppb) I 

I 1650 ND 
! ND 4150 

ND 1850 
2720 J 1050 
ND 1700 

41600 1200 
652000 2000 

ND 1050 
ND 1400 

4370 J 1050 
ND 1100 

701000 J 

09628-002 
S-A/A AQUEOUS 

SAMPLE 
Aqueous 
9/21/12 

Cone 0 MDL 

(ug!L-ppb) 

3010 J 
ND 
ND 
1910 J 
ND 

22300 
497000 

ND 
ND 
ND 
ND 

524000 J 

1650 
4150 
1850 
1050 
1700 
1200 
2000 
1050 
1400 
1050 
1100 

i 09628-003 

IS-AlB AQUEOUS 
I SAMPLE 
1 Aqueous 
I 9/21112 I 
I Cone Q MDL I 
I 

I 
(ug/L-ppb) 

I 3700 165 
ND 415 I 

260 J 185 
539 105 
185 J 170 I 

I 
1710 120 

i 86100 200 
ND 105 
211 J 140 l 
ND 105 

! 183 1 110 

92900 J 
I 
I 

09628-004 
S-AIC AQUEOUS 

SAMPLE 
Aqueous 
9/21112 

Cone Q MDL 

i (ug!L-ppb) I 
I 

396 1.65 I 
I 

ND 4.15 I 

9.24 1.85 
3.42 J 1.05 
11.2 uo I 
ND 1.20 ' 
243 2.oo 1 

1.35 1 1.05 i 
2.14 J 1.4o 1 

ND 1.05 ' 
1.51 J 1.10 

668 J 

Lab ID: 09628-005 09628-006 09628-007 . ! 09628-008 

Client ID: S-H/CONTROL S-H/A AQUEOUS S-HIB AQUEOUS j S-H/C AQUEOUS 

Client ID Cont.: AQUEOUS SAMPLE SAMPLE SAMPLE ' ' 
Matrix: Aqueous Aqueous Aqueous 

I 
Aqueous 

Sampled Date 9121112 9121112 9121/12 9/21112 

PARAMETER(Units) Cone Q MDL Cone Q MDL Cone Q MDLI ·Cone Q MDL 

I I ; 
Volatiles (Units) (ug!L-ppb) (ugfL.ppb) (ugfL.ppb) (ugfL.ppb} ! l ' Chloromethane ND 1800 ND 1800 1150 36.o I 571 36.0 ' 
Methylene chloride ND 9900 ND 9900 9420 4490 198 

i 
198 1 

tert-Butyl alcohol (TBA) ND 4150 ND 4150 ND 83.0 ! ND 83.0 

l, 1-Dichloroethane 3280 J 1050 2800 J 1050 211 21.0 i 64.8 J 21.0 

Chloroform 50900 1200 38100 1200 
! 

15400 24.0 i 8210 24.0 

1,1,1-Trichloroethane ND 1650 ND 1650 1 143 33.0 I 107 33.0 

Carbon tetrachloride ND 1350 ND 1350 
i 

133 27.0 109 27.0 

1,2-Dichloroethane (EDC) 746000 2000 568000 2000 2750 40.0 200 40.0 

Tricbloroethene I 1680 J 1400 ND 1400 ND 28.0 ND 28.0 i 
I I 

Bromodichloromethane ND 1650 ND 1650 168 33.0 89.1 J 33.0 I 

1, 1,2-Trichloroethane I 4860 J 1050 3340 J 1050 8310 21.0 2650 21.0 I 
T etrachloroethene I ND !100 ND 1100 28.1 J 22.0 I ND 22.0 

1, 1,2,2-Tetrachloroethane : ND 1650 ND 1650 659 33.0 410 33.0 I 

I I TOTAL YO's: I 807000 J 612000 J 38400 J 16900 J 

ND ~ Aualyzed for but Not Detected at the MDL 

J =The concentration was detected at a value below the RL and above the MDL 

All qualifiers on individual Volatiles & Semivolatiles are carried down through sunm1ation . 

I 
i 



1·. . 
I 
I . 

I 
I 
I i-'- •• 

I 
I 
I ' 

I 
~ ,_:, • II 

~ 
-
~ 
~ 
I" 

~ 
~ 
~ 

INTEGRATED ANALYTICAL LABORATORIES, LLC. 

LabiD:j 
Client ID:, 

Client ID Cont.: l 
Matrix:! 

Sampled Datej 

P ARAMETER(Units) [ 

Volatiles (Units) ! 
Vinyl chloride 
tert-Butyl alcohol (TBA) 

1, l-Dichloroetl1ane 
Chlorofmm 
1,2-Dichloroethane (EDC) 

I, 1 ,2-Trichloroethane 

TOTAL VO's· 

SUMMARY REPORT 
Client: Isotec 

Project: PB&W/FORMOSAPLASTICS- 901132 

Lab Case No · E12-09628 .. 
09628-009 

I 
09628-010 09628-011 

S-AJCONTROL S-Al A SOIL S-AJB SOIL 

SOIL SAMPLE I SAMPLE SAMPLE 

Soil ' Soil Soil 

9/21112 

I 
9/21/12 9/21/12 1 

Cone g MDL Cone Q MDL Cone Q MDL: 
i 

(mg!Kg-ppm) (mg!Kg-ppm) (mg/Kg-ppm) ' ' ' 
ND 0.403 ND 0.412 0.551 0.082' 

ND 0.446 ND 0.456 ND 0.091 i 
0.416 J 0.250 0.469 J 0.256 0.076 J 0.051 i 

5.41 0.226 4.54 0.231 0.201 
I 

0.046 i 
116 0.147 124 0.150 12.8 0.030 i 

0.697 0.165 ND 0.169 ND 0.034 i 

123 J 129 J I 13 6 J 

09628-012 
S-AICSOIL 

SAMPLE 
Soil 

I 9/21/12 
Cone Q MDLI 

(mg/Kg-ppm) i 
I 

ND 0.080 i 
ND 0.089' 
ND 

I 
0.050 I 

ND 0.045 

0.063 J 0.0291 
ND o.033 I 

0 063 J 

LabiD: 09628-013 

I 

09628-014 09628-015 I 09628-016 l 
ClientiD: S-H/CONTROL S-H/ASOIL S-HIB SOIL S-H/CSOIL 

Client ID Cont.: SOIL SAMPLE SAMPLE SAMPLE S-H/C SOIL SAMPLE 

Matrix: Soil I Soil Soil Soil 

Sampled Date 9/21/12 I 9/21112 9/21112 9/21112 

PARAMETER(Units) Cone Q MDL I Cone Q MDL Cone Q MDL Cone Q MDL 

Volatiles (Units) 

I 
(mg/Kg-ppm) (mg/Kg-ppm) I (mg/Kg-ppm) (mg/Kg-ppm) 

Metl>ylene chloride ND 1.21 ND 1.20 I 0.549 0.238 0.372 0.243 
! l 

tert-Butyl alcohol (TBA) I ND 0.445 ND 0.444 I ND 0.088 ND 0.090 

Ch1orofonn I 2.75 0.225 2.90 0.225 
I 

0.553 0.045 0.409 0.045 

I 1,2-Dichloroethane (EDC) 
i 

74.0 0.146 75.0 0.146 0.487 0.029 0.053 J 0.030. 

1, 1, 2-Trichloroethane 0.491 J 0.164 0.503 J 0.164 0.585 0.032 0.176 
I 

0.033 i 
I I I 

TOTAL VO's: I 78.4 1.01 J J 77.2 J I 2.17 

ND ~Analyzed for but Not Detected at tbe MDL 

J =The concentration was detected at a value below the RL and above the MDL 

All qualifiers on individual Volatiles & Semi volatiles are carried down through summation. 

! 
I 

! 
. ' 



I) 
I 
I 
I 
I 
I 

-
I 
I 
I 
I 
-
I 
I 
II 
-~ 
~ 
~ 
.. , 
~J 

ANALYTICAL RESULTS . 

: 
! 
i 
! 

·! 



I I 
INTEGRATED ANALYTICAL LABORATORIES I 

I 
I 

VOLATILE ORGANICS 
I 
I 

I 

I Lab ID: 09628-001 GC/MS Column: DB-624 I Client JD: S-NCONTROL _ AQ Sample wt/vol: O.OOlml 

I 
Date Received: 09/21/2012 Matrix-Units: Aqueous-~g/L (ppb) l 
Date Analyzed: 09/2612012 Dilution Factor: 5000 

Data file: L3756.D %Moisture: 100 

I Compound Concentration Q RL MDL 

Chloromethane ND 5000 1800 

I 
Vinyl chloride ND 5000 1650 

Bromomethane ND 5000 2000 

Chloroethane ND 5000 2000 

I 
Trichlorofluoromethane ND 5000 1700 

Acrolein ND 100000 12900 

I, 1-Dichloroethene ND 5000 1550 

I 
Methylene chloride ND 10000 9900 

Acrylonitrile ND 100000 8300 

tert-Butyl alcohol (TBA) ND 10000 4150 

trans-1,2-Dichloroethene ND 5000 1850 

I Methyl tert-butyl ether (MTBE) ND 5000 1500 

1, 1-Dichloroethane 2720 J 5000 1050 

cis-! ,2-Dichloroethene ND 5000 1700 

I Chloroform 41600 ·5ooo 1200 

1, 1,1-Trichloroethane ND 5000 1650 

Carbon tetrachloride ND 5000 1350 

I 1 ,2-Dichloroethane (EDC) 652000 5000 2000 

Benzene ND 5000 1050 

Trichloroethene ND 5000 1400 

ld 1,2-Dichloropropane ND 5000 1450 

. Bromodichloromethane ND 5000 1650 

2-Chloroethyl vinyl ether ND 5000 1150 

I: cis-! ,3-Dichloropropene ND 5000 1100 

Toluene ND 5000 1150 

trans-! ,3-Dichloropropene ND 5000 1150 

li 
[, 1,2-Trichloroethane 4370 J 5000 1050 

Tetrachloroethene ND 5000 1100 

Dibromochloromethane ND 5000 1250 

-\ 
Ch1orobenzene ND 5000 1100 

Ethylbenzene ND 5000 1450 

Total Xylenes ND 10000 3400 

li Bromoform ND 5000 1300 

I, 1 ,2,2-Tetrachloroethane ND 5000 1650 

1,3-Dichlorobenzene ND 5000 1250 

-~ 
1,4-Dich1orobenzene ND 5000 1100 

1,2-Dichlorobenzene ND 5000 1200 

~~ 
Total Target Co!flpounds (37): 701000 J 

. 

-~ 
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INTEGRATED ANALYTICAL LABORATORIES 

VOLATILE ORGANICS 
II I. 
!,I 
I!' 

I' I 

Lab ID: 09628-002 GC!MS Column: DB-624 
li 

Client ID: S-A/A_AQUEOUS_ Sample wt/vol: 0.00 I ml 

Date Received: 09/21/2012 Matrix-Units: Aqueous-J.tg/L (ppb) 

Date Analyzed: 09/26/2012 Dilution Factor: 5000 

Data file: L3757.D %Moisture: 100 

Compound Concentration· Q RL MDL 

Chloromethane NO 5000 1800 

Vinyl chloride 3010 J 5000 1650 

Bromomethane NO 5000 2000 

Chloroethane NO 5000 2000 

I 
Trichlorofluoromethane ND 5000 1700 

Acrolein NO 100000 12900 

1, l-Oichloroethene NO 5000 1550 

Methylene chloride NO 10000 9900 

I Acrylonitrile ND 100000 8300 

tert-Butyl alcohol (TBA) NO 10000 4150 

trans-1 ,2-Dichloroethene NO 5000 1850 

I Methyl tert-butyl ether (MTBE) NO 5000 1500 

I, 1-Dichloroethane 1910 J 5000 1050 

cis- 1,2-0ichloroethene ND 5000 1700 

,I Chloroform 22300 5000 1200 

1, l, 1-Trichloroethane NO 5000 1650 

Carbon tetrachloride NO 5000 1350 

I 
l ,2-Dichloroethane (EDC) 497000 5000 2000 

Benzene NO 5000 1050 

Trichloroethene NO 5000 1400 

I 
1,2-Dichloropropane NO 5000 1450 

Bromodichloromethane NO 5000 1650 

2-Chloroethyl vinyl ether NO 5000 1150 

I 
cis- l ,3-Dichloropropene NO 5000 llOO 

Toluene NO 5000 1150 

trans-! ,3-Dichloropropene ND 5000 1150 

,I 
1, 1,2-Trichloroethane ND 5000 1050 

Tetrachloroethene NO 5000 1100 

Dibromochloromethane NO 5000 1250 

I 
Chlorobenzene ND 5000 1100 

Ethyl benzene NO 5000 1450 

Total Xylenes NO 10000 3400 

Bromoform NO 5000 1300 

I !, 1,2,2-Tetrachloroethane NO 5000 1650 

1,3-Dichlorobenzene NO 5000 1250 

1,4-Dichlorobenzene ND 5000 llOO 

I 1,2-Dichlorobenzene ND 5000 1200 

Total Target Compounds (37): 524000 J 

I 
I 
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INTEGRATED ANALYTICAL LABORATORIES 

VOLATILE ORGANICS 

Lab ID: 09628-003 GC/MS Column: DB-624 

ClientiD: S~A/B_AQUEOUS_ Sample wt/vol: O.Olml 

Date Received: 09/21/2012 Matrix~Units: AqueouS-flg/L (ppb) 

Date Analyzed: 09/26/2012 Dilution Factor: 500 

Data file: L3758.D %Moisture: 100 

Compound Concentration Q RL MDL 

Chloromethane ND 500 180 

Vinyl chloride 3700 500 165 

Bromomethane ND 500 200 

Ch loroethane ND 500 200 

Trichlorofluoromethane ND 500 170 

Acrolein ND 10000 1290 

1, 1-Dichloroethene ND 500 !55 

Methylene chloride ND 1000 990 

Acrylonitrile ND 10000 830 

tert-Butyl alcohol (TBA) ND 1000 415 

trans-! ,2-Dichloroethene 260 J 500 185 

Methyl tmt-butyl ether (MTBE) ND 500 150 

I, 1-Dichloroethane 539 500 105 

cis-! ,2-Dichloroethene 185 J 500 170 

Chloroform 1710 500 120 

1, 1,1-Trichloroethane ND 500 165 

Carbon tetrachloride ND 500 135 

1,2-Dichloroethane (EDC) 86100 500 200 

Benzene ND 500 105 

Trichloroethene 211 J 500 140 

1,2-Dichloropropane ND 500 145 

Bromodichloromethane ND 500 165 

2-Chloroethyl vinyl ether ND 500 115 

cis-! ,3-Dichloropropene ND 500 110 

Toluene ND 500 115 

trans-! ,3-Dichloropropene ND 500 115 

1, 1,2-Trichloroethane ND 500 105 

Tetrachloroethene 183 J 500 110 

Dibromochloromethane ND 500 125 

Chlorobenzene ND 500 110 

Ethylbenzene ND 500 145 

Total Xylenes ND 1000 340 

Bromoform ND 500 130 

I, 1,2,2-Tetrachloroethane ND 500 165 

I ,3-Dichlorobenzene ND 500 125 

1,4-Dichlorobenzene ND 500 110 

1,2-Dichlorobenzene ND 500 120 

Total Target Compounds (37): 92900 J 

I 

I 

i 
I 
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INTEGRATED ANALYTICAL LABORATORIES 

VOLATILE ORGANICS 

Lab ID: 09628-004 GC/MS Column: DB-624 

Client ID: S-A/C _AQUEOUS_ Sample wt/vol: lml 

Date Received: 09/21/2012 Matrix-Units: Aqueous-flg/L (ppb) 

Date Analyzed: 09/26/2012 Dilution Factor: 5 

Data file: L3759.D %Moisture: 100 

Compound Concentration Q RL MDL 

Chloromethane ND. 5.00 1.80 

Vinyl chloride 396 5.00 1.65 

Bromomethane ND 5.00 2.00 

Chloroethane ND 5.00 2.00 

Trichlorofluoromethane ND 5.00 1.70 

Acrolein ND 100 12.9 

l, 1-Dichloroethene ND 5.00 1.55 

Methylene chloride ND 10.0 9.90 

Acrylonitrile ND 100 8.30 

tert-Butyl alcohol (TBA) ND 10.0 4.15 

trans-! ,2-Dichloroethene 9.24 5.00 1.85 

Methyl tert-butyl ether (MTBE) ND 5.00 1.50 

I, 1-Dichloroethane 3.42 J 5.00 LOS 

cis-1 ,2-Dichloroethene 11.2 5.00 1.70 

Chlorofmm ND 5.00 1.20 

I, 1, !-Trichloroethane ND 5.00 1.65 

Carbon tetrachloride ND 5.00 1.35 

1,2-Dichloroethane (EDC) 243 5.00 2.00 

Benzene 1.35 J 5.00 !.OS 

Trichloroethene 2.14 J 5.00 1.40 

1,2-Dichloropropane ND 5.00 1.45 

Bromodichloromethane ND 5.00 1.65 

2-Chloroethyl vinyl ether ND 5.00 1.15 

cis-! ,3-Dichloropropene ND 5.00 l.LO 

Toluene ND 5.00 1.15 

trans-! ,3-Dichloropropene ND 5.00 1.15 

1, 1,2-Trichloroethane ND 5.00 1.05 

Tetrachloroethene 1.51 J 5.00 1.10 

Dibromochloromethane ND 5.00 1.25 

Chi oro benzene ND 5.00 1.10 

Ethyl benzene ND 5.00 1.45 

Total Xylenes ND 10.0 3.40 

Bromoform ND 5.00 1.30 

1,1 ,2,2-Tetrachloroethane ND 5.00 1.65 

1,3-Dichlorobenzene ND 5.00 1.25 

1,4-Dichlorobenzene ND 5.00 1.10 

1,2-Dichlorobenzene ND 5.00 1.20 

Total Target Compounds (37): 668 J 
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INTEGRATED ANALYTICAL LABORATORIES 

VOLATILE ORGANICS 

Lab ID: 09628-005 GC/MS Column: DB-624 

ClieutiD: S-H/CONTROL_AQ Sample wt/vol: O.OO!ml 

Date Received: 09/21/2012 Matrix-Units: Aqueous-J.lg'L (ppb) 

Date Analyzed: 09/2612012 Dilution Factor: 5000 

Data file: L3755.D %Moisture: 100 

Compound Concentration Q RL MDL 

Chloromethane ND 5000 1800 

Vinyl chloride ND 5000 1650 

Bromomethane ND 5000 2000 

Chloroethane ND 5000 2000 

Trichlorofluoromethane ND 5000 1700 

Acrolein ND 100000 12900 

1, 1-Dichloroethene ND 5000 1550 ; 
' 

Methylene chloride ND 10000 9900 
I· 

I 
Acrylonitrile ND IOOOOO 8300 

tert-Butyl alcohol (TBA) ND 10000 4I50 

trans-! ,2-Dichloroethene ND 5000 1850 

Methyl tert-butyl ether (MTBE) ND 5000 1500 

I, 1-Dichloroethane 3280 J 5000 1050 

cis-I ,2-Dichloroethene ND 5000 1700 

Chloroform 50900 5000 1200 

I, 1, !-Trichloroethane ND 5000 1650 

• Carbon tetrachloride ND 5000 1350 

I ,2-Dichloroethane (EDC) 746000 5000 2000 

Benzene ND 5000 1050 

Trichloroethene I680 J 5000 1400 

.I ,2-Dichloropropane ND 5000 I450 

Bromodichloromethane ND 5000 1650 

2-Chloroethyl vinyl ether ND 5000 Il50 

cis-! ,3-Dichloropropene ND 5000 IIOO 

Toluene ·ND 5000 1150 

trans-I,3-Dichloropropene ND 5000 II 50 

1 ,1,2-Trichloroethane 4860 J 5000 1050 

Tetrachloroethene ND 5000 1100 

Dibromochloromethane ND 5000 1250 

Chlorobenzene ND 5000 1100 

Ethylbenzene ND 5000 1450 

Total Xylenes ND 10000 3400 

Bromoform ND 5000 1300 

I, 1 ,2,2-Tetrachloroethane ND 5000 1650 

1 ,3-Dichlorobenzene ND 5000 1250 

1 ,4-Dichlorobenzene ND 5000 !100 

I ,2-Dichlorobenzene ND 5000 1200 

Total Target Compounds (37): 807000 J 



I ! INTEGRA TED ANALYTICAL LABORATORIES 

I VOLATILE ORGANICS 

I . Lab ID: 09628-006 GC/MS Column: DB-624 
Client ID: S-H/A_AQUEOUS_ Sample wt/vol: O.OO!ml 

II Date Received: 09/21/2012 Matrix-Units: Aqueous-J.lg/L (ppb) 
DateAnalyzed: 09/26/2012 Dilution Factor: 5000 
Data file: L3760.D %Moisture: 100 

E Compound Concentration Q RL MDL 
Chloromethane ND 5000 1800 

11 
Vinyl chloride ND 5000 1650 
Bromomethane ND 5000 2000 
Chloroethane ND 5000 2000 

I 
Trichlorofluoromethane NO 5000 1700 
Acrolein NO 100000 12900 

l 
1, 1-Dichloroethene ND 5000 1550 

I 
Methylene chloric\e NO !0000 9900 
Acrylonitrile NO !00000 8300 
tert-Butyl alcohol (TBA) NO 10000 4150 
trans-1 ,2-Dichloroethene NO 5000 1850 

ll Methyl tert-butyl ether (MTBE) NO 5000 1500 
! 1,1 -Dichloroethane 2800 J 5000 1050 

cis-! ,2-Dichloroethene ND 5000 1700 

E Chloroform 38!00 5000 1200 
. 1,1,1 -Trichloroethane ND 5000 1650 

Carbon tetrachloride ND 5000 1350 

lj 1,2-Dichloroethane (EDC) 568000 5000 2000 
! Benzene ND 5000 1050 

Trichloroethene NO 5000 1400 

li 1,2-Dichloropropane ND 5000 1450 
j 

Bromodichloromethane ND 5000 1650 
2-Chloroethyl vinyl ether NO 5000 1150 

ll cis-1,3-Dichloropropene ND 5000 1100 
Toluene NO 5000 1150 
trans-1,3-Dichloropropene ND 5000 1150 

li 
1, 1,2-Trichloroethane 3340 J 5000 1050 
Tetrachloroethene NO 5000 1100 
Dibromochloromethane ND 5000 1250 

I! 
Chlorobenzene NO 5000 1100 
Ethyl benzene NO 5000 1450 
Total Xy1enes ND !0000 3400 

II 
Bromoform ND 5000 1300 
1, I ,2,2-Tetrachloroethane ND 5000 1650 

,.,_;' 1,3-Dichlorobenzene ND 5000 1250 
1,4-Dichlorobenzene ND 5000 1100 

li 1,2-Dichlorobenzene ND 5000 1200 

Total Target Compoun(!s (37): 612000 J 

I' j 
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I INTEGRATED ANALYTICAL LABORATORIES 

II VOLATILE ORGANICS 

I Lab ID: 09628-007 GC/MS Column: DB-624 ' 

ClientiD:. S-H/B_AQUEOUS_ Sample wt/vol: 0.05ml 

I 
Date Received: 09/21/2012 Matrix-Units: Aqueous-flg/L (ppb) 

Date Analyzed: 09/27/2012 Dilution Factor: 100 
' 

Data file: L381l.D %Moisture: 100 

I Compound Concentration Q RL MDL . 

Chloromethane 1150 100 36.0 

I 
Vinyl chloride ND 100 33.0 

Bromomethane ND 100 40.0 

Chloroethane ND 100 40.0 

II 
Trichlorofluoromethane ND 100 34.0 

Acrolein ND 2000 257 i. 
1, 1-Dichloroethene ND 100 31.0 ' 

I 
Methylene chloride 9420 200 198 

Acrylonitrile ND 2000 166 

tert-Butyl alcohol (TBA) ND 200 83.0 

trans-] ,2-Dich loroethene ND 100 37.0 

I ; Methyl tert-butyl ether (MTBE) ND 100 30.0 

·1,1-Dichloroethane 211 100 21.0 

cis-1 ,2-Dichloroethene ND 100 34.0 

I Chloroform 15400 100 24.0 

I, I, 1-Trichloroethane 143 100 33.0 

Carbon tetrachloride 133 100 27.0 

II I ,2-Dichloroethane (EDC) 2750 100 40.0 

Benzene ND 100 21.0 

Trichloroethene ND 100 28.0 

I 1 ,2-Dichloropropane ND 100 29.0 

Bromodichloromethane 168 100 33.0 

2-Chloroethyl vinyl ether ND 100 23.0 

• cis-1,3-Dichloropropene ND 100 22.0 

Toluene ND 100 23.0 

trans-! ,3-Dichloropropene ND 100 23.0 

ll 
I, 1,2-Trichloroethane 8310 100 21.0 

; 

Tetrachloroethene 28.1 J 100 22.0 '! 

Dibromochloromethane ND 100 25.0 

I! 
Chlorobenzene ND 100 22.0 

Ethylbenzene ND 100 29.0 

Total Xylenes ND 2do 68.0 

I 
Bromofmm ND 100 26.0 

1, 1,2,2-Tetrachloroethane 659 100 33.0 

I ,3-Dichlorobenzene ND 100 25.0 

I ,4-Dichlorobenzene ND 100 22.0 

li 1,2-Dichlorobenzene ND 100 24.0 

Total Target Compounds (37): 38400 J 

I 
I 
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INTEGRATED ANALYTICAL LABORATORIES 
I 

I VOLATILE ORGANICS 

I Lab JD: 09628-008 GCIMS Column: DB-624 I 
Client ID: S-H/C_AQUEOUS Sample wt/vol: 0.05ml 

I Date Received: 09/2112012 Matrix-Units: Aqueous-11g!L (ppb) 

Date Analyzed: 09/26/2012 Dilution Factor: 100 

Data file: L37'70.D %Moisture: 100 

I Compound Concentration Q RL MDL 
I 

Chloromethane 571 100 36.0 

I 
Vinyl chloride ND 100 33.0 

Bromomethane ND 100 40.0 

Chloroethane ND 100 40.0 

I 
Trichlorofluoromethane ND 100 34.0 

Acrolein ND 2000 257 

I, 1 "Dichloroethene ND 100 31.0 

I 
Methylene chloride 4490 200 198 

Acrylonitrile ND 2000 166 

tert-Butyl alcohol (TBA) ND 200 83.0 

I 
trans-I ,2-Dichloroethene ND !00 37.0 

Methyl tert-butyl ether (MTBE) ND 100 30.0 

1,1-Dichloroethane 64.8 J 100 21.0 

cis-1 ,2-Dichloroethene ND 100 34.0 

I Chloroform 8210 !00 24.0 

I, I ,!-Trichloroethane 107 100 33.0 

Carbon tetrachloride 109 100 27.0 

I 1,2-Dichloroethane (EDC) 200 100 40.0 

Benzene ND 100 21.0 

Trichloroethene ND 100 28.0 

I 1,2-Dichloropropane ND 100 29.0 

Bromodichloromethane 89.1 J 100 33.0 

2-Chloroethyl vinyl ether ND 100 23.0 

II cis-! ,3-Dichloropropene ND 100 22.0 

Toluene ND 100 23.0 

trans-! ,3-Dichloropropene ND 100 23.0 

I. 1,1 ,2-Trichloroethane 2650 100 21.0 

Tetrachloroethene ND 100 22.0 

Dibromochloromethane ND 100 25.0 

~~ 
Chi oro benzene ND 100 22.0 

Ethy !benzene ND 100 29.0 

Total Xylenes ND 200 68.0 

• 
Bromoform ND 100 26.0 

1, I ,2,2-Tetrachloroethane 410 100 33.0 

1,3-Dichlorobenzene ND 100 25.0 

I 
I ,4-Dichlorobenzene ND 100 22.0 

1,2-Dichlorobenzene ND 100 24.0 

• 
Total Target Compounds (37): 16900 J 

1: £1:2=·~·9~628 1~~13 



I! INTEGRATED ANALYTICAL LABORATORIES 

1: 
VOLATILE ORGANICS 

11 Lab ID: 09628-009 GCIMS Column: DB-624 I 

Client ID: S-A/CONTROL_SO Sample wt/vol: O.Olg I 
li Date Received: 09/21/2012 Matrix-Units: Soil-mg/Kg (ppm) 

I 

Date Analyzed: 09/27/2012 Dilution Factor: 500 ' I 

Data file: L3793.D %Moisture: 18.1 
i 
' 

li Compound Concentration Q RL MDL 

Chloromethane ND 0.611 0.140 

I: 
Vinyl chloride ND 0.611 0.403 

Bromomethane ND 0.611 0.336 

Chloroethane ND 0.611 0.256 

I: Trichlorofluoromethane ND 0.611 0.287 

Acrolein ND 12.2 1.45 

1,1-Dichloroethene ND 0.611 0.507 

I 
Methylene chloride ND 1.22 1.21 

Actylonitrile ND 12.2 0.958 

tert-Butyl alcohol (TBA) ND 1.22 0.446 

I 
trans-1,2-Dichloroethene ND 0.611 0.311 

Methyl tert-butyl ether (MTBE) ND 0.611 0.171 

1, I -Dichloroethane 0.416 J 0.611 0.250 

I 
cis-! ,2-Dichloroethene ND 0.611 0.226 

Chloroform 5.41 0.611 0.226 

1,1,1-Trichloroethane ND 0.611 0.287 

Carbon tetrachloride ND 0.611 0.433 

I I ,2-Dichloroethane (EDC) 116 0.611 0.147 

Benzene ND 0.611 0.147 

Trich1oroethene ND 0.611 0.293 

I 1,2-Dichloropropane ND 0.611 0.226 

Bromodichloromethane ND 0.611 0.189 

2-Chloroethy1 vinyl ether ND 0.611 0.214 

I cis-1 ,3-Dichloropropene ND 0.611 0.159 

Toluene ND 0.611 0.140 
.. 

trans-1,3-Dieh1oropropene ND 0.611 0.134 

I I, 1,2-Trich1oroethane 0.697 0.611 0.165 

Tetrachloroethene ND 0.611 0.305 

Dibromoch1oromethane ND 0.611 0.189 

I Chlorobenzene ND 0.611 0.201 

Ethylbenzene ND 0.611 0.220 

Total Xylenes ND 1.22 0.421 

I Bromoform ND 0.611 0.140 

1, 1 ,2,2-Tetrachloroethane ND 0.611 0.147 

1 ,3-Dichlorobenzene ND 0.611 0.201 

I 
1,4-Dich1orobenzene ND 0.611 0.171 

1 ,2-Dich1orobenzene ND 0.611 0.201 

- Total Target Compounds (37): 123 J 

- ElZ=ff5is:ta NN1~ 
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INTEGRATED ANALYTICAL LABORATORIES 

I. 
I 
I 
I 

I 
I 

VOLATILE ORGANICS I 
I 

I 
I 

I 
! 

Lab ID: 09628-010 GC/MS Column: DB-624 

Client ID: S-A/A_ SOIL_ SAM Sample wt/vol: O.Olg 

l Date Received: 09/21/2012 Matrix-Units: Soil-mg/Kg (ppm) 

Date Analyzed: 09/27/2012 Dilution Factor: 500 

Data file: L3795.D %Moisture: 19.9 

I Compound Concentration Q RL MDL 

Chloromethane ND 0.624 0.144 

I 
Vinyl chloride ND 0.624 0.412 

Bromomethane NO 0.624 0.343 

Chloroethane ND 0.624 0.262 

I 
Trichlorofluoromethane NO 0.624 0.293 

Acrolein ND 12.5 1.49 

l, 1-Dichloroethene ND 0.624 0.518 

1: 

Methylene chloride ND 1.25 1.24 

Acrylonitrile ND 12.5 0.980 

tert-Butyl alcohol (TBA) ND 1.25 0.456 

I 
trans-1,2-Dichloroethene NO 0.624 0.318 

Methyl tert-butyl ether (MTBE) ND 0.624 0.175 

I ,1-Dichloroethane 0.469 J 0.624 0.256 

cis-1 ,2-Dichloroethene ND 0.624 0.231 

I Chloroform 4.54 0.624 0.231 

1,1, 1-Trichloroethane ND 0.624 0.293 

Carbon tetrachloride ND 0.624 0.443 

I 1,2-Dichloroethane (EDC) 124 0.624 0.150 

Benzene ND 0.624 0.150 

Trichloroethene ND 0.624 0.300 

I 1,2-Dichloropropane ND 0.624 0.231 

Bromodichloromethane ND 0.624 0.194 

2-Chloroethyl vinyl ether ND 0.624 0.218 

.I! 
cis-! ,3-Dichloropropene ND 0.624 0.162 

Toluene ND 0.624 0.144 

trans-1 ,3-Dichloropropene ND 0.624 0.137 

II 
1, I ,2-Trichloroethane NO 0.624 0.169 

Tetrachloroethene NO 0.624 0.312 

Dibromochloromethane ND 0.624 0.194 

II 
Chlorobenzene ND 0.624 0.206 

Ethylbenzene ND 0.624 0.225 

Total Xylenes ND 1.25 0.431 

li 
Bromoform NO 0.624 0.144 !. 

1, 1 ,2,2-Tetrachloroethane NO 0.624 0.150 
") 

1 ,3-Dichlorobenzene ND 0.624 0.206 

li 
1,4-Dichlorobenzene ND 0.624 0.175 

1 ,2-Dichlorobenzene ND 0.624 0.206 

li 
Total Target Compounds (37): 129 J 

I: 
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INTEGRATED ANALYTICAL LABORATORIES 

VOLATILE ORGANICS 

Lab ID: 09628-011 GC/MS Column: DB-624 

Client!D: S-AIB_SOIL_SAM Sample wtlvol: 0.05g 

Date Received: 09/2112012 Matrix-Units: Soil-mg/Kg (ppm) 

Date Analyzed: 09/27/2012 Dilution Factor: 100 

Data file: L3783.D %Moisture: 19.9 

Compound Concentration Q RL MDL 

Chloromethane ND 0.125 0.029 

Vinyl chloride 0.551 0.125 0.082 

Bromomethane ND 0.125 0.069 

Chloroethane ND 0.125 0.052 

Trichlorofluoromethane ND 0.125 0.059 i 

Acrolein ND 2.50 0.297 ! 

1, 1-Dichloroethene ND 0.125 0.104 I 
Methylene chloride ND 0.250 0.247 ' 

Acrylonitrile ND 2.50 0.196 

tert-Butyl alcohol (TBA) ND 0.250 0.091 

I' 
trans-! ,2-Dichloroethene ND 0.125 0.064 

Methyl tert-butyl ether (MTBE) ND 0.125 0.035 

I 1,1-Dichloroethane 0.076 J 0.125 0.051 

cis-! ,2-Dichloroethene ND 0.125 0.046 

[': Chloroform 0.201 0.125 0.046 

) 1,1, 1-Trichloroethane ND 0.125 0.059 

Carbon tetrachloride ND 0.125 0.089 

fi 1 ,2-Dichloroethane (EDC) 12.8 0.125 0.030 

.I Benzene ND 0.125 0.030 

Trichloroethene ND 0.125 0.060 

I ~ I ,2-Dichloropropane ND 0.125 0.046 

··' Bromodichloromethane ND 0.125 0.039 

2-Chloroethyl vinyl ether ND 0.125 0.044 

l: 
cis-1,3-Dichloropropene ND 0.125 0.032 

Toluene ND 0.125 0.029 

trans-1,3-Dichloropropene ND 0.125 0.027 

I, I, 2-Trichloroethane ND 0.125 0.034 

j· Tetrachloroethene ND 0.125 0.062 

Dibromochloromethane ND 0.125 0.039 

[1 
Chlorobenzene ND 0.125 0.041 

Ethyl benzene ND 0.125 0.045 

Total Xylenes ND 0.250 0.086 

[! 
Bromoform ND 0.125 0.029 

1, 1,2,2-Tetrachloroethane ND 0.125 0.030 

.I 
1,3-Dichlorobenzene ND 0.125 0.041 

1.1 

1,4-Dichlorobenzene ND 0.125 0.035 

1,2-Dichlorobenzene ND 0.125 0.041 

I! 
Total Target Compounds (37): 13.6 J 

'J 

II 
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I INTEGRATED ANALYTICAL LABORATORIES 

I 
VOLATILE ORGANICS 

I Lab ID: 09628-012 GC/MS Column: DB-624 

Client!D: S-A/C_SOIL_SAM Sample wt/vol: 0.05g 

I Date Received: 09/21/2012 Matrix-Units: Soil-mg/Kg (ppm) 

Date Analyzed: 09/27/2012 Dilution Factor: 100 

Data file: L3780.D %Moisture: 17.6 

I Compound Concentration Q RL MDL 

Chloromethane ND 0.121 0.028 

Vinyl chloride ND 0.121 0.080 

Bromomethane ND 0.121 0.067 

Chloroethane ND 0.121 0.051 

Trichlorofluoromethane ND 0.121 0.057 

Acrolein ND 2.43 0.289 

1,1-Dichloroethene ND 0.121 0.101 

Methylene ch Ioride ND 0.243 0.240 

Acrylonitrile ND 2.43 0.191 

tert-Butyl alcohol (TBA) ND 0.243 0.089 

trans-1,2-0ichloroethene NO 0.121 0.062 

Methyl tert-butyl ether (MTBE) ND 0.121 0.034 

I, 1-Dichloroethane NO 0.121 0.050 

cis-! ,2-0ichloroethene ND 0.121 0.045 

Chloroform ND 0.121 0.045 

!, 1,1-Trichloroethane ND 0.121 0.057 

Carbon tetrachloride ND 0.121 0.086 

1,2-Dichloroethane (EDC) 0.063 J 0.121 0.029 

Benzene NO 0.121 0.029 

Trichloroethene NO 0.121 0.058 

1,2-Dichloropropane NO 0.121 0.045 

Btomodichloromethane ND 0.121 0.038 

2-Chloroethyl vinyl ether ND 0.121 0.043 

cis-1,3-Dichloropropene NO 0.121 0.032 

Toluene ND 0.121 0.028 

trans-1 ,3-Dichloropropene ND 0.121 0.027 

1, 1,2-Trichloroethane ND 0.121 0.033 

Tetrachloroethene NO 0.121 0.061 

Oibromochloromethane NO 0.121 0.038 

Chlorobenzene NO 0.121 0.040 

Ethylbenzene NO 0.121 0.044 

Total Xylenes NO 0.243 0.084 

Bromoform NO 0.121 0.028 

1, I ,2,2-Tetrachloroethane ND 0.121 0.029 

1,3-Dichlorobenzene ND 0.121 0.040 

1,4-Dichlorobenzene NO 0.121 0.034 

1,2-Dich1orobenzene ND 0.121 0.040 

Total Target Compounds (37): 0.063 J 



li INTEGRATED ANALYTICAL LABORATORIES 

II VOLATILE ORGANICS 

(i Lab ID: 09628-013 GC/MS Column: DB-624 

Client ID: S-H/CONTROL_SO Sample wtlvol: O.Olg 

I! 
Date Received: 09/21(2012 Matrix-Units: Soil-mg/Kg (ppm) 

-· Date Analyzed: 09/27/2012 Dilution Factor: 500 

Data file: L3 784.D %Moisture: 17.9 

II Compound Concentration Q RL MDL 

Chloromethane ND 0.609 0_140 

II Vinyl chloride ND 0.609 0.402 

Bromo methane ND 0.609 0.335 

Chloroethane ND 0.609 0.256 

ll Trichlorofluoromethane ND 0.609 0.286 

. Acrolein ND [2_2 1.45 
' ~ ; 

1, 1-Dichloroethene ND 0.609 0.505 
I 

I 
Methylene chloride ND 1.22 1.21 I 
Acrylonitrile ND 12.2 0_956 I 

tert-Butyl alcohol (TBA) ND 1.22 0.445 

I II trans-! ,2-Dichloroethene ND 0.609 0_3ll 

Methyl tert-butyl ether (MTBE) ND 0.609 0.171 
I 

I ,1-Dichloroethane ND 0.609 0.250 ! 

cis-1,2-Dichloroethene ND 0.609 0.225 ' 

I 
• 

Chloroform 2_75 0.609 0_225 

1, 1,1-Trichloroethane ND 0.609 0.286 

11 
Carbon tetrachloride ND 0.609 0.432 

1,2-Dichloroethane (EDC) 74.0 0_609 0.146 

Benzene ND 0.609 0_146 

Trichloroethene ND 0_609 0.292 

I 1 ,2-Dichloropropane ND 0.609 0.225 

Bromodichloromethane ND 0.609 0.189 

2-Chloroethyl vinyl ether ND 0.609 0.213 

I cis-! ,3-Dichloropropene ND 0.609 0_158 

~ ·l Toluene ND 0.609 0.140 

trans-! ,3-Dichloropropene ND 0.609 0.134 

II 1, 1,2-Trichloroethane 0.491 J 0_609 0.164 

Tetrachloroethene ND 0.609 0.305 

Dibromochloromethane ND 0.609 0_189 

I' Chlorobenzene ND 0.609 0.201 
I Ethylbenzene ND 0.609 0.219 
4 

Total Xylenes ND 1.22 0.420 

• Bromofom1 ND 0.609 0.140 

1, 1,2,2-Tetrachloroethane ND 0.609 0.146 
I 

.. 
1,3-Dichlorobenzene 0.609 0.201 ND 

II 
1,4-Dichlorobenzene ND 0.609 0.171 

1,2-Dichlorobenzene ND 0_609 0.201 

li Total Target Compounds (37): 77.2 J 

J 

I! 
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INTEGRATED ANALYTICAL LABORATORIES 

VOLATILE ORGANICS I 

Lab ID: 09628-014 GC/MS Column: DB-624 I 
Client ID: S-HIA_SOIL_SAM Sample wt/vol: O.Olg I 

I Date Received: 09/21/2012 Matrix-Units: Soil-mg/Kg (ppm) 

I Date Analyzed: 09127/2012 Dilution Factor: 500 

Data file: L379l.D %Moisture: 17.8 

I Compound Concentration Q RL MDL I 
Chloromethane ND 0.608 0.140 I 

I 
Vinyl chloride ND 0.608 o.40! 

I Bromo methane ND 0.608 0.335 

Chloroethane ND 0.608 0.255 

I 
Trichlorof!uoromethane ND 0.608 0.286 

Acrolein ND 12.2 1.45 
I 

l 
1, 1-Dichloroethene ND 0.608 0.505 

Methylene chloride ND 1.22 1.20 
/ 

I Acrylonitrile ND 12.2 0.955 

tert-Butyl alcohol (TBA) ND 1.22 0.444 I 
I 

trans-1,2-Dichloroethene ND 0.608 0.310 

Methyl tert-butyl ether (MTBE) ND 0.608 0.170 
I· 

I 
I, 1-Dichloroethane ND 0.608 0.249 

cis-! ,2-Dichloroethene ND 0.608 0.225 
I 

I 
I Chlorofmm 2.90 0.608 0.225 

1, l, 1-Trichloroethane ND 0.608 0.286 I 
Carbon tetrachloride ND 0.608 0.432 

I l ,2-Dich1oroethane (EDC) 75.0 0.608 0.146 

Benzene ND 0.608 0.146 i 
Trichloroethene ND 0.608 0.292 i 

I 1,2-Dichloropropane ND 0.608 0.225 I 

Bromodichloromethane ND 0.608 0.189 
,. 

2-Chloroethyl vinyl ether ND 0.608 0.213 I 

I cis-1 ,3-Dichloropropene ND 0.608 0.158 I 
Toluene ND 0.608 0.140 

trans-1,3-Dichloropropene ND 0.608 0.134 

I 1,1 ,2-Trichloroethane 0.503 J 0.608 0.164 

Tetrachloroethene ND 0.608 0.304 

Dibromochloromethane ND 0.608 0.189 

I Chlorobenzene ND 0.608 0.201 

Ethylbenzene ND 0.608 0.219 

Total Xylenes ND 1.22 0.420 

I 

I 
Bromofmm ND 0.608 0.140 

1,1 ,2,2-Tetrachloroethane ND 0.608 0.146 

I ,)-Dichlorobenzene ND 0.608 0.201 

- I ,4-Dichlorobenzene ND 0.608 0.170 

1 ,2-Dichlorobenzene ND 0.608 0.201 

if~> 

I 
Total Target Compounds (37): 78.4 J 

If 

~~ 
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INTEGRATED ANALYTICAL LABORATORIES 

VOLATILE ORGANICS 

Lab ID: 09628-015 GC/MS Column: DB-624 

Client ID: S-HIB _SOIL_ SAM Sample wt/vol: 0.05g 

Date Received: 09/21/2012 Matrix-Units: Soil-mg/Kg (ppm) 

Date Analyzed: 09/27/2012 Dilution Factor: I 00 

Data file: L378l.D %Moisture: 16.9 

Compound Concentration Q RL MDL 

Chloromethane NO 0.120 0.028 

Vinyl chloride NO 0.120 0.079 

Bromomethane ND 0.120 0.066 

Chloroethane NO 0.120 0.051 

Trichlorofluoromethane NO 0.120 0.057 

Acrolein NO 2.41 0.286 

1, 1-Dichloroethene· NO 0.120 0.100 

Methylene chloride 0.549 0.241 0.238 

Acrylonitrile NO 2.41 0.189 

tert-Butyl alcohol (TBA) NO 0.241 0.088 

trans- I ,2-Dichloroethene NO 0.120 0.061 

Methyl tert-butyl ether (MTBE) NO 0.120 0.034 

1,1-Dichloroethane NO 0.120 0.049 

cis-1 ,2-Dichloroethene NO 0.120 0.045 

Chloroform 0.553 0.120 0.045 

I, l ,1-Trichloroethane NO 0.120 0.057 

Carbon tetrachloride NO 0.120 0.085 

1,2-Dichloroethane (EDC) 0.487 0.120 0.029 

Benzene NO 0.120 0.029 

Trichloroethene NO 0.120 0.058 

1,2-Dichloropropane NO 0.120 0.045 

Bromodichloromethane NO 0.120 0.037 

2-Chloroethyl vinyl ether NO 0.120 0.042 

cis-1 ,3-Dichloropropene NO 0.120 0.031 

Toluene NO 0.120 0.028 

trans-! ,3-Dichloropropene ND 0.120 0.026 

I, 1,2-Trichloroethane 0.585 0.120 0.032 

Tetrachloroethene NO 0.120 0.060 

Dibromochloromethane ND 0.120 0.037 

Chlorobenzene ND 0.120 0.040 

Ethy !benzene ND 0.120 0.043 

Total Xylenes NO 0.241 0.083 

Bromoform ND 0.120 0.028 

1, 1 ,2,2-Tetrachloroethane NO 0.120 0.029 

I ,3-Dichlorobenzene NO 0.120 0.040 

I ,4-Dichlorobenzene NO 0.120 0.034 

1,2-Dichlorobenzene NO 0.120 0.040 

Total Target Compounds (37): 2.17 



I INTEGRATED ANALYTICAL LABORATORIES 

I' VOLATILE ORGANICS 

J Lab ID: 09628-016 GC/MS Column: DB-624 

Client ID: S-H/C_SOIL_SAM Sample wt/vol: 0.05g 

J Date Received: 09/21/2012 Matrix-Units: Soil-mg/Kg (ppm) 
Date Analyzed: 09/27/2012 Dilution Factor: I 00 

Data file: L3782.D %Moisture: 18.6 

.~ Compound Concentration Q RL MDL 

Chloromethane ND 0.123 0.028 

I 
Vinyl chloride ND 0.123 0.081 

Bromomethane ND 0.123 0.068 

Chloroethane ND 0.123 0.052 

li 
Trichlorofluoromethane ND 0.123 0.058 
Acrolein ND 2.46 0.292 
I, 1-Dichloroethene ND 0.123 0.102 

Jt 
Methylene chloride 0.372 0.246 0.243 

Acrylonitrile ND 2.46 0.193 

tert-Butyl alcohol (TBA) ND 0.246 0.090 
trans-1,2-Dichloroethene ND 0.123 0.063 

I Methyl tert-butyl ether (MTBE) ND 0.123 0.034 
I, 1-Dichloroethane ND 0.123 0.050 
cis-! ,2-Dichloroethene ND 0.123 0.045 

I Chloroform 0.409 0.123 0.045 
1, I, !-Trichloroethane ND 0.123 0.058 
Carbon tetrachloride ND 0.123 0.087 

It I ,2-Dichloroethane (EDC) 0.053 J 0.123 0.030 

~ ' Benzene ND 0.123 0.030 
Trichloroethene ND 0.123 0.059 

II 1 ,2-Dichloropropane ND 0.123 0.045 
Bromodichloromethane ND 0.123 0.038 
2-Chloroethyl vinyl ether ND 0.123 0.043 

I cis-! ,3-Dichloropropene ND 0.123 0.032 

Toluene ND 0.123 0.028 
'·'· 

trans-! ,3-Dichloropropene ND 0.123 0.027 

I 
I, I ,2-Trichloroethane 0.176 0.123 0.033 

Tetrachloroethene ND 0.123 0.061 

Dibromochloromethane ND 0.123 0.038 

I 
Chlorobenzene ND 0.123 0.041 

Ethyl benzene ND 0.123 0.044 

Total Xylenes ND 0.246 0.085 

I, Bromoform ND 0.123 0.028 

I, I ,2,2-Tetrachloroethane ND 0.123 0.030 

1,3-Dichlorobenzene ND 0.123 0.041 

1 A-Dichlorobenzene ND 0.123 0.034 

• 1,2-Dichlorobenzene ND 0.123 0.041 

Total Target Compounds (37): 1.01 J 

I 
' 

'" 
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PROJECT INFORMATION 
* * RUSH * * 11111111111111111 1111111111111111111111111111111111 II II 

E 1 2 - 0 9 6 2 8 

Case No. lE12-096iS ___ j; 
" ''-'-,-- o-">,·--·'·~•c•<'-'•C•O• ' 

Customer Isotec P.O.# 4260 

Contact Prasad Kakarla 

EMail 

Phone 

pkakaria@insituoxidation.com; 
ychin@insituoxidation.corn 
(609)"175-8500 Fax 

0 EMaiiEDDs 

1(609) 275-9608 

Received 

Verbal Due 

ReportD11e 

9/21/2012 18:45 

.101[2/2012 

101l9/2012 

RenortTo 

ll Princess Road 

Suite A 

Lawrenceville, NJ 08648 

Attn: Prasad Kakarla 

Bill To 

II Princess Road 

Suite A 

Lawrenceville, NJ 08648 
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Additional Info 0 State Form 0 Fietd Sampling 0 Conditional VOA 

Lab II) Client Sample ID 

09628-001 S-A/CONTROL AQUEOUS SAM 

09628-002 S-A/A AQUEOUS SAMPLE 

09628-003 S-A/B AQUEOUS SAMPLE 

09628-004 S-AIC AQUEOUS SAMPLE 

09628-005 S-H/CONTROL AQUEOUS SAM 

09628-006 S-H/AAQiJEOUS SAMPLE 

09628-007 S-H/B AQUEOUS SAMPLE 

(19628-008 S-HIC AQUEOUS 

09628-009 S-A/CONTROL SOIL SAMPLE 

09628-010 S-A/A SOIL SAMPLE 

09628-011 S-A!B SOIL SAMPLE 

09628-012 S-AIC SOIL SAMPLE 

09628-013 S-HICONTROL SOIL SAMPLE 

09628-014 S-H/A SOIL SAMPLE 

09628-015 S-H/B SOIL SAMPLE 

09628-016 S-H/C SOIL SAMPLE 

Sample# Tests 

001 PPVO+Cis 1,2,.-DCE+MTBE_TBA 

_·002 PPYO+Cis 1,2,DCE+MTBE_TBA 

003 PP YO +Cis 1.2-DCE ;- MTBE.TBA 

004 PP VO +Cis l,2~DCE + MTBE _TBA 

005 PP YO + Cis I ,2-DCE + MTBE _TBA 

·oo6 PP YO+ c;, 1,2-DCE + MTBE .TBA 

007 PP YO+ Cis 1,2-DCE + MTBE _TBA 

· 008 PP YO+ Cis 1,2-DCE + MTBE _TBA 

009 PP VO +Cis 1,2-DCE + MTBE _TBA 

o010 PPYO+Cis I,2"DCE+MTBE.TBA · 

011 PPYO+Cis 1,2-DCE+MTBE.TBA 

• 012 PP YO+ Cis 1,2-DCE + MTBE .TBA 

Depth Top I Bottom 

nfa 
Sampling Time 

9/21/2012@13:00 

912112912@13;09 . 

9/21/2012@13:00 

-~/21/2012@i~))i\i: 
9/21/2012@13:00 

91g.1mlz®i~Wvi;' 
9/21/2012@13:00 

9ii1v.~o1:2®d:oo· 
9121/2012@13;00 

9!2Jl2012@p:.o.w·; 

9/21/2012@13:00 

9/21/2012@13:~0 ••• _·. 

9/21/2012@13:00 

1Ji211iotz@J~<M •. •·•-

9t2Jt2012@13:oo 

9h,j!2012@b:pp; =•· 

n/a 

n/a 

nfa 

n/a 

nfa 

n/a 

nfa 
nfa 

nfa 
nfa 

nla 
n/a 

n/a 
nfa 
ij/a ·, , 

Status OA Method 

Complete 82608 

. ConlP lcte · 826.0"8. · · 

C<unplch• 8260B 

·.Complete 8260B .: __ .. ',. 

Complete 8260B 

~un . " 8260B · · 

Run 

··.Run 

8260B 

~J60B . · 

Compleh• 8260B 

."C.omplet~. :·_82608\~\)(= · 

Complete 82608 

0).ui·pletl' 826QB-.. >::···: · ·· 

.. _.,, 

.. ,.·._· 

Matti): 

Aqueous 

Aq~e'Q~S. ~)· 
Aqueous 

,»cfif~iiits 
Aqueous 

AqlJ~¥iS.-/ 
Aqueous 

AQU¥6®f{k 
Soil 

Soii 
Soil 
s~w~--.:::: 

Soil 

s.~JC•' 
Soil 

~~if'\i/ . 

J 

!l!!!! tl of Containers 

ug/L I 

ug/L 

~1\!A'i'i 
1 ug/L 

u~T!fJ}/J:~;@())i{< •:' 
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mg/Kg 
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myKg 

M:W!iii •. 
mg!Kg 

ffi~ii' 

Integrated Analytical Labs- 273 Franklin Road, Randolph, NJ 07869- (973) 361-4252- Fax (973) 989-5288 September 28, 2012 

~~,-';:·~ 

t'!Hll~M. 

I 



I 
I 

I 

ll 
I! 
ll 
Ill 
II 

I 

II 
•
. I 
. ""' 

PROJECT INFORMATION **RUSH** 
111111111111 1111111111111111111111111111111111 

Page2 of2 
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Sample# !sill 
013 PP VO +Cis l,2~DCE + MTBE .TBA 

014 PP VO t Cis 1,2-DCE + MTBE .TBA 

015 PP YO +Cis 1,2-DCE + MTBE __ TBA 

016 PP VO +Cis l,2~DCE + MTBE _TBA 

09/25/2012 10:29 by Ellen- NOTE I 

~ 
C()mplere 

Run 

Run 

Run 

QA !\'lethod 

8260B 

8260B 

8260B 

. 8260B 

E • 0 9 6 2 8 

BOTH SOIL & AQUEOUS LISTED AS MATRIX FOR EACH SAMPLE. RECEIVED I PRESERVED VO VIAL W/ SMALL 

AMOUNT OF SEDIMENT & I SOIL JAR WI SEDIMENT & SMALL AMOUNT OF WATER 

AS PER YAN C., VO VIALS SHOULD GET ONE SAMPLE# & SOIL JAR TO GET SEPARATE#. EACH TO BE ANALYZED 

FOR VO. SMALL AMOUNT OF SEDIMENT IN AQUEOUS VIALS BUT ANALYZE AQUEOUS PORTION ONLY. VO 

VIALS TO BE LABELED AS# 1 · #8. DECANT WATER OFF OF SOIL JAR SAMPLES & ANALYZE SOIL PORTION. SOIL 

JARS TO BE LABELED AS SAMPLES#9 ·#16. 

AQ. SAMPLE #5 & SOIL SAMPLE #13 TO BE ANALYZED ON A 48 HR TAT. FAX DUE 9/27112. 

PLEASE USE LOWEST MDLs POSSIBLE. MDLs FOR CONTROL SAMPLES SHOULD NOT BE LOWER THAN MDLs FOR 

OTHER SAMPLES. 

09/25/2012 13:57 by Ellen -NOTE 2 

SAMPLE PREP~ PLEASE DECANT OFF WATER FROM SOIL SAMPLES. 

09128/2012 09:41 by melissa- REV I 

REV 0 I DUE I 0112 

AS PER YANCHIN,ACTIVATESAMPLES006TI-IRU 008 AND014THRUOI6FOR VO ON ASTANDARDTURN. 

RESULTS SENT 9/Z? 
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INTEGRATED ANALYTICAL LABORATORIES, LLC 

SAMPLE RECEIPT VERIFICATION 

CASE NO: E 12 09628 I 
COOLER TEMPERATURE: zo- 6°C: 

COG: ~I INCOMPLETE 

KEY 

.(' = YESINA I 
¥ =NO _ 

<t' Bottles Intact 

<t' no-Missing Bottles 

<t' no-Extra Bottles 

<t' Sufficient Sample Volume 

<t' no-headspace/bubbles in VOs 

<t' Labels intacVcorrect 

<t' pH Check (exclude VOs) 1 

<t' Correct bottles/preservative 
.(' Sufficient Holding/Prep Tfme' 

._..,....__.I sample to be Subcontracted 

<t' Chain of Custody is Clear 

CLIENT: 

( See Chain of Custody) 
Comments 

1 All samples with "Analyze Immediately" holding times will be analyzed by this laboratory past the holding time. This includes but is not limited to 

the following tests: pH, Temperature, Free Residual Chlorine, Total Residual Chlorine, Dissolved Oxygen, Sulfite. 

ADDITIONAL COMMENTS r---. 

" . \ 
SAMPLE(S) VERIFIED BY: INITIA~ A"J DATEJCj .2) \''2 J 

------CORRECTIVE ACTION REQUIRED: YES I LE;f; BELOW) NOI I 

If COG is NOT clear, STOP until you get client to authorize/clarify work. 

CLIENT NOTIFIED: YES .____. Date/ Time: NO 

PROJECT CONTACT: 

SUBCONTRACTED LAB: 

DATE SHIPPED: 

ADDITIONAL COMMENTS: 

VERIFIED/TAKEN BY: INITIALI,__--=--ffiB------' DATE I 

I 
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IAL Case No. 

E12-09628 I 

Department: Volatiles 

PP YO+ Cis 1,2-DCE + MTBE & TBA 
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Laboratory Custody Chronicle 

Client lsotec 

Project PB&W/FORMOSA PLASTICS- 901132 

Received On 9/21/2012@18:45 

Pref!.. Date Analvst Analr.sis Date Analvst 

09628-001 Aqueous n/a nla 9/261!2 Mei 

-002 nln n/a 9/26/12 Mei 

-003 nla nla 9/26/12 Mei 

-004 n/a n/a 9/26/12 Mei 

-005 nla n/a 9126/12 Mei 

-006 " nlo n/a 9/27/12 Mei 

-007 " nla n/a 9127112 Mei 

-008 n/a nla 9/27/12 Mei 

-009 Soil n/a nla 9/26112 Mei 

-010 n/a n/a 9126112 Mei 

-011 nla nla 9/26/12 Mei 

-012 nla n/a 9/26112 Mei 

-013 " n/a nla 9/26112 Mei 

-014 n/a nla 9127112 Mei 

-015 nla n/a 9127/12 Mei 

-016 nla n/a 9127/12 Mei 

Page 1 of1 Oct12, 20/2 @09:19 
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EXECUTIVE SUMMARY 

A bench study was completed at the FMC Environmental Solutions laboratory in Mississauga, Ontario, 

Canada for treatment of groundwater impacted with chlorinated volatile organic compounds (cVOCs) from 
the Formosa Plastics site in Point Comfort, Texas (the Site). The purpose of the study was to evaluate 

EHC for treatment of the impacted groundwater and soil present at the Site. The main contaminants of 
concern were dichloroethane (1 ,2-DCA) and chloroform (CF). 

The microcosm testing consisted of two controls (water and ambient) and one treatment (EHC). The 
effectiveness of the treatment was assessed using data collected in three sampling events over a period 

of 99 days. 

The initial characterization of the Site groundwater revealed that the groundwater was impacted with 

1,554,800 ~giL of VOCs. The main VOCs detected were: CF (1 00,000 ~giL) and 1 ,2-DCA (1 ,400,000 
~g/L). The soil sample was impacted with 40,312 ~g/kg of VOCs. The CF and 1 ,2-DCA concentrations 

were 1,700 ~g/kg and 38,000 ~g/kg, respectively. The composite groundwater was slightly acidic (pH = 
6.41) and oxic (ORP =+51 mV). The homogenized soil had a pH of7.8. 

The EHC treatment supported reductions in CF and other VOCs (1, 1 ,2-TCA, 1, 1-DCA, 1, 1-DCE, cis-1 ,2-
DCE, PCE, trans-1 ,2-DCE, TCE, VC) over time, however, little reductions in 1 ,2-DCA were observed. 
Bioaugmentation of the EHC microcosm with a commercially available mixed culture (SDC-9 
(Oeha/ococcoides) and TCA-20 (Deha/obacter); The Shaw Group) did not have an effect on the treatment 

of 1,2-DCA. 
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ISCR Bench Study- Final Report 
Pastor, Behling & Wheeler, LLC 
February 2013 

1. INTRODUCTION 

1.1 Project Background 

Page 1 of 9 

FMC Environmental Solutions Division conducted a bench-scale study to determine the performance of an 
in-situ chemical reduction (ISCR) product, EHC®, for the treatment of chlorinated volatile organic 
compounds (cVOCs). Groundwater and soil impacted with cVOCs were collected from the Formosa 
Plastics Site in Point Comfort, TX. The main contaminant of concern was 1 ,2-dichloroethane and lower 
concentrations of chlorinated methanes, ethanes and ethenes were also present. This report was 
prepared for Pastor, Behling, and Wheeler, LLC and presents the results and data interpretation of the 
bench-scale study completed between September 2012 and February 2013. 

1.2 EHC® Technology Background 

EHC® technology describes a family of remediation products used for the in situ treatment of groundwater 
and saturated soil impacted by heavy metals and persistent organic compounds such as chlorinated 
solvents, pesticides and energetics. The technology is a modification of our Daramend® technology which 
has been used since 1992 to treat over 9,000,000 tons of similarly effected soil and sediment. Both EHC® 
and Daramend® reductive technologies are the subjects of numerous patents owned FMC Corporation. 

EHC® technology is a controlled-release, integrated carbon and zero valent iron (ZVI) source that yields 
redox potentials (Eh) as low as -500 mV. This Eh is significantly lower than that achieved when using 
either organic materials (lactate, molasses, and sugars) or reduced metal alone. Eh potentials in this range 
facilitate the timely and effective removal of recalcitrant chlorinated organics (e.g., carbon tetrachloride, 
PCE) and other persistent compounds (e.g., perchlorate) with less formation of potentially problematic 
intermediates, such as DCE and VC from the anaerobic degradation of PCE and TCE or chloroform and 
dichloromethane from the anaerobic degradation of carbon tetrachloride. 

Source: http://environmental.fmc.com/solutions/soil-ground-remediation/ehc-iscr-reagent/ 

2. PROJECT OBJECTIVES 

The aim of this bench-scale study was to assess EHC for the treatment of cVOCs in the Site groundwater 
and soil. Specific objectives included: 

• chemical characterization of the groundwater and soil samples; 
• determination of the efficiency of the EHC product; and 
• provide a comprehensive final report. 

3. TASK 1 -SAMPLE PREPARATION AND CHARACTERIZATION 

3.1 Sample Receipt and Sampling 

On September 13, 2012, FMC received two coolers of samples from the Site. One cooler contained 
twelve 1 L bottles of groundwater (GW ID: P-56 Formosa 9/10/12). The other cooler contained eight 1 L 
bottles of groundwater (GW ID: P-56 Formosa 9/10/12) and three jars of soil (Soil ID: TS-1 9/4/12). All 
samples were placed into cold room storage upon receipt. 

A composite groundwater sample was prepared by transferring the water from twelve bottles into a Tedlar 
bag via gravity. The composite groundwater was sampled for volatile organic compounds (VOCs), ferrous 
iron, sulfate, nitrate, alkalinity, total dissolved solids (TDS), and total organic carbon (TOG). The soil from 
the three containers was transferred into a plastic bag and homogenized by hand. The composite soil was 
sampled for VOCs. All samples were submitted to TestAmerica (Chicago, IL) for analysis. The pH and 
oxidation-reduction potential (ORP) of the soil and groundwater were measured at FMC. 
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3.2 Results 

Page 2 of9 

The groundwater sample was impacted with chlorinated ethenes, ethanes, chloroform and benzene (Table 
1). All other volatile compounds were not detected in the groundwater. Lower concentrations of the same 
compounds were detected in the soil sample (Table 1). The composite groundwater had pH and ORP 
readings of 6.41 and +50 mV, respectively. The homogenized soil had a pH of 7.2 and an ORP of +140 
mV. 

Table 1: VOC concentrations, pH and ORP in the Site groundwater and soil samples 

Parameter Name Groundwater Units Soil Units 
Vinyl chloride 14,000 uq/L 20 uq/Kq 

1, 1-Dichloroethene 2,000 uq/L NO (59) uq/Kq 

trans-1,2-Dichloroethene 4,900 ug/L NO (59) uq/Kq 

1,1-Dichloroethane 9,300 ug/L 120 UQ/KQ 
cis-1,2-Dichloroethene 3,200 ug/L 35 J ug/Kg 

Chloroform 100,000 ug/L 1,700 ug/Kg 

Benzene 3,400 ug/L 22 ug/Kg 

Trichloroethene 5,300 ug/L 25 J ug/Kg 

1,1,2-Trichloroethane 10,000 ug/L 450 ug/Kg 
Tetrachloroethene 2,700 ug/L NO (59) ug/Kg 
Ethylbenzene NO (500) ug/L 8.1 J ug/Kg 
1,2-Dichloroethane 1,400,000 ug/L 38,000 ug/Kg 
TotaiVOCs 1,554,800 ug/L 40,312 ug/Kg 
pH 6.41 Sl units 7.2 Sl units 

ORP +50 mV +140 mV 
ND -Indicates the analyte was analyzed for but not detected (detection lim1t) 
J - Result is less than the RL but greater than or equal to the MDL and the concentration is an approximate 
value 

The inorganic chemistry of the Site groundwater is summarized in Table 2. 

Table 2: Inorganic chemistry in the Site groundwater sample 

Parameter Value Units 
Nitrate as N NO (2) H mq/L 
Sulfate 420 mq/L 
TOC Dup 62 mQ/L 
Alkalinity 660 mQ/L 
Total Dissolved Solids 9,700 mg/L 
Ferrous Iron 5.5 HF mg/L .. 

ND -lnd1cates the analyte was analyzed for but not detected (detection lim1t) 
H - Sample was prepped or analyzed beyond the specified holding time 
HF - Field parameter with a holding time of 15 minutes 

4. TASK 2- MICROCOSM STUDY 

4.1 Methods 

On October 22, 2012 the batch test was set up as outlined below (Table 3). One ISCR treatment (EHC) 
and two controls (groundwater and ambient) were evaluated with the Site samples as per the FA12-233 
proposal dated July 12, 2012. Sacrificial jars (glass jars with Teflon lined lids) were set up for the controls 
and treatments. Two sizes of jars were used (250 mL and 1 L) to allow for sampling of additional 
parameters during the final sampling event. 
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The groundwater control jars were filled with the Site groundwater to zero headspace and capped. The 

ambient control jars contained the homogenized Site soil (75 g for the 250 mL jar; 300 g for the 1 L jar) and 

were filled with Site groundwater to zero headspace and capped. The EHC microcosms contained the 

homogenized Site soil (75 g for the 250 mL jar; 300 g for the 1 L jar), 0.5% EHC (1.5 g for the 250 mL jar; 

5.7 g for the 1L jar), and were filled with Site groundwater to zero headspace and capped. The mass of 

EHC added was based on the total mass of soil and groundwater in the microcosms. All microcosms were 

inverted several times to mix. 

Table 3: Summary of EHC Microcosm Study 

Test Jar ID 
Mass (g) 

Soil GW EHC 

Time Zero (baseline) TZA 75 220 ---
we 1 --- 260 ---

Water Control WC2 --- 262 ---
WC3 --- 261 ---
WC4 --- 997 ---
AC 1 75 222 ---

Ambient Control AC2 76 220 ---
AC3 75 221 ---
AC4 301 836 ---

EHC 1 75 219 1.5 

EHC EHC2 76 219 1.5 

EHC 3 75 220 1.5 

EHC4 301 829 5.6 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
II 
' . 

I 

ISCR Bench Study- Final Report 
Pastor, Behling & Wheeler, LLC 
March 2013 Page 4 of 9 

On October 22, 2012, the time zero samples were collected from the control jar (TZ A). A 50 ml glass on 
glass syringe was used to collect a sample of the groundwater and was placed directly into a 40 ml VOA 
vial. The VOC sample was submitted for VOCs (Method 82608) analysis. ORP and pH were also 
monitored in the groundwater of the TZ A jar. The remaining microcosms were stored at room 
temperature and in the dark. 

On November 19, 2012 (day 28) samples were collected from the controls (Jars WC1 and AC1) and the 
EHC treatment (EHC 1 ). Groundwater samples were collected from each microcosm as outlined above for 
the time zero sampling. All samples were submitted to Tes!America (Chicago, IL) for analysis. ORP and 
pH were monitored in the groundwater of each microcosm using probes. The remaining microcosms were 
stored at room temperature and in the dark. 

On December 17, 2012 (day 56) samples were collected from the controls (Jars WC2 and AC2) and the 
EHC treatment (EHC 2). The procedure outlined above for the first sampling event (day 28) was followed. 

On January 15, 2013 (day 85) the pH in the remaining EHC microcosms (EHC Jar 3 and EHC Jar 4) was 
adjusted to near neutral with potassium bicarbonate. The EHC microcosms were then bioaugmented with 
a mixed culture of SDC-9 (Dehalococcoides) and TCA-20 (Dehalobacter). The Shaw Group provided a 
samrle of the culture and based on the high voc concentrations recommended a cell concentration of 7.5 
x 10 cells/L. 

On January 29, 2013, (two weeks after pH adjustment and bioaugmentation; day 99) samples were 
collected from the controls (Jars WC3 and AC3) and the EHC treatment (EHC 3). The procedure outlined 
above for the first sampling event (day 28) was followed. 

On February 12, 2013, Pastor, Behling & Wheeler, LLC, requested terminating the bench scale study. 
Thus the fourth set of microcosms (WC4, AC4, EHC4) were not sampled as part of this study. 

4.2 Results 

The groundwater VOC concentrations in the controls decreased slightly over time (Tables 4 and 5). On 
day 99, the groundwater and ambient controls showed 28% and 6% reductions in total VOCs, when 
compared to the day 0 total VOC value. 

The VOC data for the EHC microcosms is presented in Table 6. The EHC treatment supported 12%, 18% 
and 36% reductions in total VOCs on days 28, 56 and 99 when compared to the ambient control, 
respectively. The reductions in CF (Figure 1) on day 56 and 99 were accompanied by an increase in 
methylene chloride which confirms that reductive dechlorination was the mechanism of treatment. Smaller 
reductions in other VOCs were also observed, however, little treatment of 1 ,2-DCA was supported (Figure 
2). The EHC treatment supported 10%, 15% and 34% reductions in 1 ,2-DCA on days 28, 56 and 99, 
when compared to the ambient control, respectively. 

Following pH adjustment and bioaugmentation, the EHC treatment continued to support reductions in CF, 
however, little treatment of 1 ,2-DCA was supported (Table 6, Figures 1 and 2). 

The groundwater and ambient controls showed that oxic (+200 to 400 mV) conditions were present 
(Tables 4, 5, Figure 3). Strong reducing conditions (-340 to -550 mV) were created in the jars amended 
with the EHC (Table 6, Figure 3). The increase in ORP observed on day 99 in the EHC microcosm may 
have been due to opening of the microcosm for pH adjustment and bioaugmentation. 

The pH values of the EHC microcosms were slightly lower than those of the controls on days 28 and 56 
(Tables 4, 5, 6, Figure 4). On day 99, the pH of the EHC microcosm increased to 6.3 due to the addition 
of potassium bicarbonate 
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Table 4: VOC concentrations, pH and ORP in the groundwater control 

Time Zero Water Control 
Parameter Name Jar (Ambient 

Control) Day28 Day 56 

1,1 ,2-Trichloroethane 7,800 9,600 7,900 

1, 1-0ichloroethane 6,700 8,800 7,400 

1, 1-0ichloroethene 1,300 NO (5,000) 1,400 

Benzene 2,400 2,900 2,400 

Chloroform 83,000 92,000 89,000 
cis-1 ,2-0ichloroethene 2,300 3300 J 2,500 

Ethylbenzene NO (25) NO (2,500) NO (500) 

Methylene Chloride 1,200 NO (25,000) NO (5,000) 

Tetrachloroethene 1,900 NO (5,000) 1,300 

trans-1 ,2-0ichloroethene 3,400 4000 J 3,400 

Trichloroethene 4,100 2,900 3,700 
Vinyl chloride 9,500 12,000 11,000 

1 ,2-0ichloroethane 1,500,000 1,200,000 1,400,000 
TotaiVOCs 1,623;600 1,335,500 1,530,000 
pH 6.04 6.04 6.00 
ORP +310 +450 +436 . . 
ND- non detect (detection limit) . 

Table 5: VOC concentrations, pH and ORP in the ambient control 

Time Zero Ambient Control 
Parameter Name Jar (Ambient 

Control) Day28 Day 56 

1,1 ,2-Trichloroethane 7,800 8,700 7,300 

1, 1-0ichloroethane 6,700 9,500 6,600 

1, 1-0ichloroethene 1,300 NO (5,000) 1,400 

Benzene 2,400 2,800 2,200 

Chloroform 83,000 99,000 82,000 
cis-1 ,2-0ichloroethene 2,300 3,400 J 2,200 

Ethylbenzene NO (25) NO (2,500) NO (500) 

Methylene Chloride 1,200 NO (25,000) NO (5,000) 

Tetrachloroethene 1,900 NO (5,000) 1,300 

trans-1 ,2-0ichloroethene 3,400 4,200 J. 3,000 

Trichloroethane 4,100 2,500 3,400 

Vinyl chloride 9,500 13,000 10,000 

1 ,2-0ichloroethane 1,500,000 1 '100,000 1,300,000 
Total VOCs 1,623,600 1,243,100 1,419,400 
pH 6.04 6.03 6.04 
ORP +310 +390 +423 
ND - non detect (detection l1m1t) 
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Units 
Day99 

6,200 ua/L 
3,600 ua/L 

ND (1,000) ug/L 
1,200 uq/L 

50,000 ua/L 
1,400 ua/L 

ND (500) ua/L 
ND (5,000) ua/L 
ND (1,000) ug/L 

1,300 ug/L 

1,400 ua/L 
1,700 ua/L 

1,100,000 ua/L 
1,166,800 ua/L 

6.1 Sl units 
+412 mV 

Units 
Day99 

7,400 ua/L 
7,100 ua/L 
1,100 ua/L 
2,400 ug/L 
83,000 ug/L 
2,300 ug/L 

ND (500) ua/L 
ND (5,000} ua/L 

1,100 ua/L 
2,900 ug/L 

2,900 ua/L 
8,600 ua/L 

1,400,000 ua/L 
1,518,800 ug/L 

6.09 Sl units 
+239 mV 
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Table 6: VOC concentrations, pH and ORP in the EHC treatment 

Time Zero EHC 
Parameter Name Jar (Ambient 

Control) Day 28 Day 56 

1,1,2-Trichloroethane 7,800 7,800 4,700 

1,1-Dichloroethane 6,700 8,200 4,800 

1,1-Dichloroethene 1,300 ND (2,500) ND (1,000) 

Benzene 2,400 2,400 1,600 

Chloroform 83,000 66,000 34,000 

cis-1,2-Dichloroethene 2,300 2,500 1,600 

Ethvlbenzene ND (25) ND (1,300) No (500l 

Methylene Chloride 1,200 ND (13,000) 6,300 

Tetrachloroethene 1,900 ND (2,500) 730 

trans-1,2-Dichloroethene 3,400 3,400 1,700 

Trichloroethene 4,100 2,600 2,100 

Vinvl chloride 9,500 7,400 4,500 

1,2-Dichloroethane 1,500,000 990,000 1,100,000 
Total VOCs 1,623,600 1,090,300 1,162,030 
pH 6.04 5.82 5.88 
ORP +310 -551 -506 
NO- non detect (detect1on l1m1t) 
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Units 
Day99 

3,900 UQ/L 
4,600 uq/L 

ND (1,000) ug/L 
1,500 ug/L 

17,000 ug/L 
ND (1,000) uQ/L 
ND (500) uq/L 

9,700 ug/L 
ND (1,000) ug/L 

1,600 ug/L 

ND (500) UQ/L 
6,500 uq/L 

930,000 ug/L 
974,800 ug/L 

6.30 Sl units 
-339 mV 
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Figure 1: Influence of EHC on CF concentrations 
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5. SUMMARY 

Page 9 of 9 

The purpose of this bench study was to evaluate EHC for the treatment of cVOCs in groundwater and soil 

from the Formosa Plastics Site in Point Comfort, Texas. The following summary is provided based on the 

results presented herein: 

• The initial characterization of the Site groundwater revealed that the groundwater was impacted with 

1,554,800 ~giL of VOCs. The main VOCs detected were: CF (1 00,000 ~giL) and 1 ,2-DCA (1 ,400,000 

~giL). 
• The soil sample was impacted with 40,312 ~g/kg of VOCs. The CF and 1 ,2-DCA concentrations were 

1,700 ~g/kg and 38,000 ~g/kg, respectively. 

• The composite groundwater was slightly acidic (pH = 6.41) and oxic (ORP = +51 mV). The 

homogenized soil had a pH of 7.8. 
• The EHC treatment supported reductions in CF and other VOCs (1,1,2-TCA, 1,1-DCA, 1,1-DCE, cis-

1 ,2-DCE, PCE, trans-1 ,2-DCE, TCE, VC) over time, however, little reductions in 1 ,2-DCA were 

observed. 
• On days 28, 56 and 99, 10%, 15% and 34% reductions in 1 ,2-DCA were supported in the EHC 

treatment when compared to the ambient control, respectively. 

• Bioaugmentation of the EHC microcosm with a commercially available mixed culture (SDC-9 

(Dehalococcoides) and TCA-20 (Dehalobacter); The Shaw Group) did not have an effect on the 

treatment of 1 ,2-DCA. 

EHC is a registered trademark of FMC Corporation. All rights reserved© 2012. 
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January 15, 2013 

Mr. Matt Wickham, PG 
Pastor, Behling & Wheeler, LLC 

620 E. Airline 
Victoria, TX 77901 

Re: Mass Removal Pilot Testing 

Formosa Plant 
Point Comfort, TX 

Dear Mr. Wickham, 

GAIN CO 
ENVIRONMENTAL REMEDIATION 

P.O. Box 309, Portland, Texas 78374 

Phone 361 M6434378 Fax 866w306·0436 

This letter transmits the results of the Soil Vapor Extraction (SVE), aquifer pump test, and Dual 

Phase Extraction (DPE) pilot testing conducted at the above referenced project site on October 

10 and 11, 2012. 

PILOT TEST MONITORING POINT INSTALLATION 

Prior to conducting the mass removal pilot test, a 2-inch diameter PVC temponuy well, TS-2, 

was installed in the near vicinity of wells P-57 (the pilot test extraction well), P-56, and RS-6. 

Information provided indicated the thin upper groundwater zone extends from approximately 12 

to 14 feet (ft.) below ground surface (bgs). Based on this information and aetna! conditions 

encountered, temporary well TS-2 was installed to approximately 15 ft. bgs and screened from 

10-15 ft. bgs in order to fully penetrate this upper zone. Upon completion of pilot testing, the 

temporary well was properly plugged by pulling the well casing and screen and grouting with 

bentonite/cement. 

PILOT TESTING 

The purpose of the pilot test was to determine if either SVE or high vacuum DPE technology is 

suitable for this site. The test apparatus consisted of a liquid ring pump connected to a l-inch 

diameter PVC pipe (stinger) inserted into the ex:traction well. 

The pilot test was conducted over 2 days, with the SVE and baseline groundwater extraction data 

collected the first day and high vacuum DPE data collected the second day, as briefly described 

below. 

• Stage 1: 

• Stage 2: 

With the stinger placed approximately 9-10 ft above the groundwater level 

and the annular area between the stinger and the wen· casing sealed, baseline 

SVE data was collected. SVE testing was conducted in step fashion (SVE 

Step Test) at vacuums of approximately 6 inches (in.) of water column (w.c.), 

50 in. w.c., and 200 in. w.c .. This short duration test provided a baseline for 

mass removal using SVE only. 

Following SVE testing, the stinger was lowered to the proximity of the bottom 

of the extraction well with the annular area open. This short duration test 

provided baseline groundwater extraction data. 
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• Stage 3: Fallowing the first two stages of testing, the crew demobilized for the day to 

allow the groundwater and in-situ soil vapor to recover to static conditions. 

The following day, high vacuum DPE testing was conducted by sealing the 

annular area with the stinger below the groundwater level, resulting in a data 

set for comparison to the two baseline data sets of conventional SVE and 

conventional groundwater extraction. 

During the testing, the following parameters were recorded. 

• Groundwater recovery rate 
• Soil vapor recovery rate and temperature of recovered vapor at the flow measurement point 

• Wellhead vacuum at the selected test-well and monitoring points 

• Depth to water in the selected monitoring points 
• Volatile hydrocarbons of the extracted soil vapor (via a photoionization detector [PID]) 

A summary of the testing, data collection, and data analysis is presented below. 

Stage 1- Conventional SVE Testing 

The SVE Step test was conducted from well P-57 at three discrete vacuum levels of 

approximately 6 in. w.c., 50 in. w.c., and 200 in. w.c .. Each Step was sustained for 30 minutes. 

Subsurface vacuum readings were taken at wells P-56 and TS-2. The SVE data was analyzed to 

determine soil vapor flow rates, mass removal rates, and radial influence and is presented in 

Attachment I. A graphical summary of the vacuum data is shown in Figure 1 below. 

Wellhead Vacuum Readings 
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Figure 1: SVE Vacuum Data 
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During the test, PID readings were taken of the extracted vapor prior to carbon treatment (the 

recovered vapor was treated with carbon prior to emission). At the point of obtaining PID 

readings, temperature and velocity data were also taken to facilitate calculation of hydrocarbon 

mass removal. During the short-tetm SVE test, an estimate of 0.035 lbs of hydrocarbons were 

extracted during the first Step (30 minutes) for an average recovery rate of 0.070 lbs/hr. No 

hydrocarbon mass was extracted during Steps 2 or 3, as the vacuum appeared to have raised the 

groundwater above the well screen, thereby preventing soil vapor flow into the well casing. SVE 

PO Box309 • Portland, TX 783741 Tel: 361.643.43781 Fax: 866.306.0436 

tr-~ix@gah"!~Cclinc.com I www.gafi1coinc.corr1 Page 2 of7 
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flow was determined by anenometer readings at the stack and the "bleed air" inlet pipe. Flow 
was taken as zero when the difference between these values was zero or negative. In such cases, 
based on potential margin of error, actual flow rates may vary; however, the flow is considered 
negligible, thus resulting in zero mass removal (by calculation). · 

A summary of the extraction flow rates and mass removal data is presented in Table 1. 

Table 1: SVE Test Data 

Sample TPH/VOCs Total Recovery 
Testing Time Analysis Flow (Q) Concentration Emission Rate Per Stage Cumulative 
Stage (min.) Type (scfm) (mglm') (lbslhr) {lbs) {lbs) 
Vapor Phase Recovery 

SVE Step 1 0 Est. 2.5 7,511 0,07 0.000 0.000 
20 PID 2.5 7,511 0.07 0.023 0.023 
30 Est. 2.5 7,511 0,07 0.012 0.035 

Step 1 Subtotal 0.07 0.035 
SVE Step2 31 Est. 0.0 11,468 0.00 0.000 0.035 

38 PID 0.0 10,603 0.00 0.000 0.035 
60 PID 0.0 7,886 0.00 0.000 0.035 

Step 2 Subtotal 0.00 0.000 
SVE Step3 61 Est. . 0.0 8,427 0.00 0.000 0.035 

80 PID 0.0 7,378 0.00 0.000 0.035 
90 PID 0.0 6,826 0.00 0.000 0.035 

Step 3 Subtotal 0.00 0.000 
SVE Step Test Total nla 0.035 

Stage 2- Conventional Groundwater Extraction Test 

To provide a baseline from which groundwater recovery via DPE could be compared, 
conventional groundwater extraction testing was conducted at P-57. In addition to obtaining 
groundwater recovery data, drawdown measurements were taken at wells P-56 and TS-2. The 
drawdown data was analyzed using the Cooper-Jacob Approximation as presented in Attachment 
2. A drawdown plot for measurements obtained from P-56 and TS-2 is presented in Figure 2. 
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Figure 2: Pump Test Drawdowu Data 
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Based on the Cooper-Jacob analysis, the average hydraulic conductivity was 38 ft/day (1.34xl02 

em/sec). A summary of the analysis is presented in Table 2. 

Table 2: Pump Test Data 

Based on the pilot test data, an average pumping rate of 0.57 gallons per minute (gpm) was 

achieved during the short-term 105 minute test. The Cooper-Jacob analysis indicated a long­

term well yield of approximately 15 gallons per day could be achieved. 

Stage 3- High Vacuum DPE Test 

The DPE test was conducted from well P-57 at a vacuum of approximately 200 in. w.c. with the 

stinger inserted approximately 15 ft bgs (near the bottom of the well) and the annular area 

between the stinger and the well casing sealed. 

The groundwater extraction rate ranged from an initial value of approximately 2.5 gpm to a fmal 

value of0.42 gpm after 6 hours of testing as shown in Figure 3. 

Groundwater Recovery Rate vs. Time 
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Figure 3: DPE Groundwater Extraction Data 

Subsurface vacuum readings were taken at wells P-56 and TS-2. The DPE data was analyzed to 

determine groundwater extraction rates, soil vapor flow rates, mass removal rates, and radial 

influence and presented in Attachment 3. A graphical summmy of the vacuum data is shown in 

Figure 4 below. 
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tniX@{!Ji2ijft1.r:oiR·K.conal www.gairut:oi~l<.:.conll Page4of7 



I 
l 

I 

I 
I 
I 
I 
I 
I 
I 
I· 

I. 
I. 

I 
I 

I 
I 

7.0 
' . . 

'J 6.0 
~ 

" 5.0 c 
• . 

"' 4.0 c 
'C • 3.0 • "' 

...-¥ 
...-~ 

4'. ._..,. 
E 2.0 
0 
0 

" 1.0 :!: 
0.0 

0 50 100 

GAIN CO 
ENVIRONMENTAl REMEDIATION 

Wellhead Vacuum Readings 
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Figure 4: DPE Vacuum Data 
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During the test, PID readings and samples for laboratory analysis were taken of the extracted 
vapor prior to carbon treatment of the emissions. An estimate of 4.98 lbs of hydrocarbons were 
extracted during the 6-hour test for an average recovery rate of 0.83 lbs/hr. A summary of the 
extraction flow rates and mass removal data is presented in Table 3. 

Table 3: DPE Test Data 

Sample Sample EDC Concentrations Total Recovery 

Time Time Analysis Flow(Q) Concentration Emission Rate Per Stage Cumulative 

(min.) (min.) Type (scfm) (mg/m') (lbs/hr) (lbs) (lbs) 

Vapor Phase Recovery 
0 n/a 0.0 0 0.00 0.000 0.000 

2 PID 9.3 6,406 0.22 0.004 0.004 

4 Lab 9.5 4,114 0.15 0.010 0.014 

OPE 40 PID 11.6 3,998 0.17 0.106 0.119 

Testing 120 PID 15.6 4,308 0.25 0.389 0.508 

Stage 150 Lab 16.1 4,803 0.29 0.525 1.033 

210 PID 21.2 3,866 0.31 0.823 1.857 

300 Lab 22.8 4,636 0.40 1.351 3.207 

360 Esl. 23.0 5,149 0.44 1.771 4.978 
OPE Average Soil Vapor Extraction Rate>> 0.83 

As indicated in Table 3, three samples of the extracted soil vapor (at 4 minutes, 150 minutes, and 
300 minutes) were obtained and shipped to AnalySys Inc. located in Corpus Christi, Texas for 
laboratory analyses. All samples were submitted for determination of 1,2-Dichloroethane (also 
known as ethylene dichloride [EDC]) and total petroleum hydrocarbon (THP) concentrations. 
Laboratory results for EDC indicated vapor concentrations ranged from approximately 985 to 
1,150 ppm (4,114 to 4,803 milligrams per cubic meter [mg/m3

]) and TPH concentrations ranged 
from approximately 2,400 to 9,860 mg/m3

• The soil vapors exhibited a relatively stable EDC 
concentration; while the TPH concentration steadily declined with time. A copy of the certified 
laboratmy report and chain of custody documentation is presented in Attachment 4. 

PO Box 309 • Portland, TX 783741 Tel: 361.643.43781 Fax: 866.306.0436 
tni:n:@g~in..roinc£twnl www.gaincoinc.cmn Page 5 of7 
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CONCLUSSIONS 

Conclusions gathered from the pilot testing are summarized below. 

Groundwater Recovery 

The conventional groundwater extraction test (Stage 2) provided a baseline for groundwater 
recovery. During Stage 2, the average groundwater recovery rate was 0.57 gpm over the 105 
minute test. Dming Stage 3, the average groundwater recovery rate was 0.49 gpm. Comparing 
the first 105 minutes of each test (the duration of Stage 2), the average groundwater recovery rate 
was 0.57 gpm for conventional recovery (Stage 2) and 0.65 gpm for DPE (Stage 3). 

Soil Vacuum Radius oflnfluence 

For the SVE and DPE testing, the radius of influence (ROI) of in-situ subsurface vacuum was 
estimated. In each case, the vacuum at the observation points was plotted as raw data and as 
normalized data (recorded vacuum divided by the vacuum at the extraction well). 

The raw data plot is provided primarily as information purposes (see attachments), as the 
normalized plots are preferred in ROI estimates. The ROI plots are provided below in Figures 5 
and 6. The ROI is taken as the point at which the normalized subsurface vacuum is at or greater 
than 0.01. The normalized ROI for SVE and DPE testing was 7.5 ft. and 11.5 ft., respectively. 
This indicates a 53% increase in ROI for DPE relative to conventional SVE. 
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Figure 5: SVE ROI using Normalized Vacuum Data 
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OPE ROI- NORMALIZED VACUUM ANALYSIS 
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Figure 6: DPE ROI using Normalized Vacuum Data 

Hydrocarbon Mass Removal 

40 45 50 

The clearest indicator of remediation effectiveness is the extraction rate of hydrocarbons. As the 
data indicates, the extraction rate was lowest when only SVE was employed (0.07 lb/hr) and was 
significantly higher when the system was operated in high vacuum DPE mode (0.83 lb/hr). The 
primary contaminant at the project site is EDC. The volatility of EDC makes it a viable 
candidate for remediation via DPE. Although, the low permeability soil reduces the overall 
influence of vapor phase recovery, DPE remains a viable remedial technique for this site due to 
the high vapor phase mass removal recorded during the pilot test. 

WASTE MANAGEMENT 

Granular activated carbon (GAC) was used to treat the recovered soil vapor prior to emitting to 
the atmosphere. Two 200-lb vessels (55-gallon drums) of spent GAC remained on-site 
subsequent to the pilot test for characterization and final disposition by others. Additionally, all 
recovered groundwater was transferred to 55-gallon drums and removed from the site by 
Formosa plant personnel to be incorporated into the plant waste management program. 

If you have any questions, please contact me at 210-669-8941 (tweber@gaincoinc.corn) or Stas 
Grover at 210-296-5298 (email: sgrover@gaincoinc.corn). 

Sincerely, 

"' Torn J Weber, PE 
Gainco, Inc. 

PO Box 309 • Portland, TX 783741 Tel: 361.643.43781 Fax: 866.306.0436 
tnix@gaint.ni!IH'~,(OHll www.gainr:oincuwn Page 7 of? 
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PILOT TEST ANALYSIS WORKSHEETS 

SVE STEP TEST 
FIELD DATA WORKSHEET 

FORMOSA PLANT 

POINT COMFORT, TX 

Liquid Ring Pump 

Step Elap. Time Vacuum Flow 

10 (min.) (ln. Hg) (scfm) 

0 21 2 
2 21 2 
4 21 2 

Step 1 8 21 2 
SVE 10 21 2 

15 21 2 
20 21 2 
30 21 2 
31 22 0 
35 22 0 
38 22 0 

Step2 
40 22 0 

SVE 45 22 2 
50 22 0 
60 22 0 
61 25 0 
66 25 0 
68 25 0 Step 3 
70 25 0 SVE 
75 25 0 
80 25 0 
90 25 0 

Notes: 

System Effluent 

Carbon Treatment 

Flow PID 

(scfm) (ppm) ; lffiQ/ffi"J 

65 
65 
65 
65 
65 
65 
65 1798 7511 
65 
45 
45 
45 2539 10603 
46 
48 
49 
52 1888 7886 
25 
25 
25 
25 
26 
26 1767 7378 
27 1634 6826 

Dist. from Extraction Well » 

Test Well Vacuum 

P57 

Vacuum 

(in we) 

0.0 
5.9 
5.9 
5.9 
5.9 
5.9 
5.9 
5.9 
51 
51 
51 
51 
51 
51 
51 
192 
199 
199 
199 
199 
180 
170 
0 ft. 

1. Shaded cells indicate values that were utilized in the raw and normalized ROI plots. 

SVE SHEET 1 OF 4 

Test Date: 10-0ct-12 

Test Well: P57 

Monitor Point Vacuum 

PSG ! TS2 
' 

Vacuum Norm. ! Vacuum Norm i 
{in we) H ' (in we) (···) 

0.0 0.000 ' 0.0 0.000 
0.0 0.000 i 0.0 0.000 
0.0 0.000 

' 
0.0 0.000 

0.0 0.001 j 0.0 0.000 
0.0 0.000 ' 0.0 0.000 ' 
0.0 0.000 ' 0.0 0.000 ~ 
0.0 0.000 ' 0.0 0.000 

' 0.0 0.000 ! 0.0 0.000 
0.3 0.006 ' 0.0 0.000 
1.5 0.030 ' 0.0 0.000 ! 
1.4 0.027 ' 0.0 0.000 
1.0 0.020 ~ 0.0 0.000 
0.6 0.012 i 0.0 0.000 
0.4 0.008 i 0.0 0.000 i 
0.0 0.000 ' 0.0 0.000 

' 0.8 0.004 ' 0.0 0.000 
1.7 0.009 ! 0.0 0.000 ! 
1.7 0.009 ' 0.0 0.000 
1.5 0.008 ! 0.0 0.000 

! 1.0 0.005 
' 

0.0 0.000 
0.4 0.002 ' 0.0 0.000 
0.2 0.001 ! 0.0 0.000 

8.4 ft. 26.8 ft. 

2. SVE flow was determined by anenometer readings at the stack and the "bleed air" inlet pipe, converting each to standard volumetric flow 

based on pipe diameter and temperature. Flow was taken as zero when the difference was zero or negative. In such cases, based on 

potential margin of error, actual flow rates may vary; howeyer, the flow is considered negligible. 

3. Analyses indicated as PID were obtained by field screening with a photoionization detector. 

4. Concentrations in parts per million (ppm) were converted to miligrams per cubic meter (mg/m3 ) using the molecular weight of ethylene 

dichloride, 98.96 lb/lb-mole. 
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PILOT TEST ANALYSIS WORKSHEETS 

SVE STEP TEST 

WELLHEAD VACUUM AND PID READINGS (SVE TEST ONLY) 

FORMOSA PLANT 

POINT COMFORT, TX 

Wellhead Vacuum Readings 

1.8 

u 1.6 
;i 

1.4 
~ 
00 1.2 

"' " '0 1.0 
m 

" "' 0.8 

E 0.6 " " 0 
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0.0 

__,._P~56 Vacuum I .. r 
. ;. .·· ······ ... 

/ ' ... ··.·• ... ; . T -~ 

---rs.2 Vacuum •K ... ·: .·,. . : :F 
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i i : : i 

. 
: ! 'V 

I i i I ' I 
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I • ! i I : 
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I 
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I ' • ! 
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Elapsed Time {minutes) 

70 

Extracted Soil Vapor PID Readings 

3,000 
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ll. 
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00 
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c 
0:: 
~ 1,000 0 
ll. 

~ 
·c; 500 
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0 
0 10 20 30 . 40 50 60 70 
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··~i .. 1TTk. 

SVE SHEET 2 OF 4 

Test Date: 10-0ct-12 

Test Well: P57 
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PILOT TEST ANALYSIS WORKSHEETS SVE SHEET 3 OF 4 

SVE STEP TEST 

RADIUS OF INFLUENCE PLOTS 

FORMOSA PLANT 

POINT COMFORT, TX 

2.00 

1.80 

d 
1.60 

~ 1.40 

" 1.20 e 
E 1.00 
~ 
~ 0.80 0 

>'! 0.60 

0.40 

0.20 

0.00 
0 5 

1.0000 

E 0.1000 , , 
0 

>'! .., 
0.0100 ~ 

N 

~ 
§ 

0.0010 z 

0.0001 
0 5 10 

SVE ROI ·STANDARD VACUUM ANALYSIS 

Radial Distance (feet) 

SVE ROI • NORMALIZED VACUUM ANALYSIS 

Test Date: 10-0ct-12 

Test Well: P57 

l .&.SVE Data - Normalized ROI Plot 

15 20 25 30 35 40 45 50 

Radial Distance (feet) 
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PILOT TEST ANALYSIS WORKSHEETS 

SVE STEP TEST 

VAPOR PHASE RECOVERY WORKSHEET 

FORMOSA PLANT 

POINT COMFORT, TX 

Sample 

Testing Time Analysis 

Stage (min.) Type 
Vapor Phase Recovery 

SVE Step 1 0 Est. 
20 PID 
30 Est. 

SVE Step 2 31 Est. 
38 PID 
60 PID 

SVE Step 3 61 Est. 
80 PID 
90 PID 

TPH /VOCs 

Flow (Q) Concentration Emission Rate 
(scfm) (mg/m') (lbs/hr) 

2.5 7,511 0.07 
2.5 7,511 0.07 
2.5 7,511 0.07 

Step 1 Subtotal 0.07 

0.0 11,468 0.00 
0.0 10,603 0.00 
0.0 7,886 0.00 

Step 2 Subtotal 0.00 

0.0 8,427 0.00 
0.0 7,378 0.00 
0.0 6,826 0.00 

Step 3 Subtotal 0.00 
SVE Step Test Total n/a 

Extracted Hydrocarbon Recovery 

SVE SHEET 4 OF 4 

Test Date: 10-0ct-12 

Test Well: P57 

Total Recovery 

Per Stage Cumulative 

(lbs) (lbs) 

0.000 0.000 
0.023 0.023 
0.012 0.035 
0.035 
0.000 O.D35 
0.000 0.035 
0.000 0.035 
0.000 
0.000 0.035 
0.000 0.035 
0.000 0.035 
0.000 
0.035 

0.10 

0.09 

~ 0.08 
~ ·~ ~ .~ ~ 

~· ·.·, .. 
0., . 

" > 0.07 0 

" 0.06 " "' c 0.05 
0 

0.04 .c 
:. 0.03 " 0 
~ 0.02 ., 
>- 0.01 :J: 

0.00 

: • • .L , ' . : ' • 
~Hydrocarbon Recovery Rate {lb/hr) 

' ' 
, 

' lbs) 
! : -e-Cumulative 

I I I ! ' 
, ' ' ' ! 

I I ! . : I I I I I ' I i I I ! I ' ' ' 
' I I : I 

I I ' I ' I I I I i ' I ' ' ' ' ' ' ' ' ' ' ,... i i 
I 

I I I I ! I I ' ' ' i 
,.... ! I ! I I I I : ' I ! I ' ' I I ' ' ,.... I I ' I i I 1 i I I I i I I I I 

0 10 20 30 40 50 60 70 80 90 100 

Elapsed Time (minutes) 

Extracted Soil Vapor Hydrocarbon Concentration 

10 20 30 40 50 60 70 80 90 100 

Elapsed Time (minutes) 
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Attachment 2 
Pump Test Data and Analysis 

PO Box 309. Portland, TX 783741 Tel: 361.643.43781 Fax: 866.306.0436 
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PILOT TEST ANALYSIS WORKSHEETS 

AQUIFER PUMP TEST 

INITIAL vs. FINAL CONDITIONS 

FORMOSA PLANT 

POINT COMFORT, TX 

INITIAL STATIC WATER AND LNAPL LEVELS 

PUMP TEST SHEET 1 OF 6 

Test Date: 10-0ct-12 

Test Well: P57 

Dist. From Total Casing INITIAL CONDITIONS FINAL CONDITIONS Overall 
Ext. Well Depth Dia. DTW DTP LNAPL Adj. DTW DTW DTP LNAPL Adj. DTW Difference 

Well (feet) (feet) (inch) (feet) (feet) (feet) (feet) (feet) (feet) (feet) (feet) (feet) 
P57 0 17 6 14.40 """ 0.00 14.40 18.00 --- 0.00 18.00 3.60 
P56 8.4 17 2 14.45 --- 0.00 14.45 14.67 --- 0.00 14.67 0.22 
TS2 26.8 15 2 14.36 --- 0.00 14.36 14.44 --- 0.00 14.44 0.08 

Note: 

Pump test was conducted by applying a vacuum to a drop tube (stinger) set at 18 ft below top of casing with anular area unsealed (i.e., no vacuum applied to fonnation). 

Test Date: 
Reference: 
Extraction Well: 
Type of Test: 

October 10,2010 
Top of PVC 
P57 (6-inch diameter casing) 
Conventional 

Depth to Water Adjustment 
\Mten need&d, the dGpth to water (DTW) is adjusted to account for the ptesence of lNAPl using the 
following equati·on 

Where: 
DTW: 
DTP: 
DTW-silJ: 

LNAPL: 

[)TII:4 O> DTW -0.71{/JTW -DTPl 

Depth to water measured from the top af thEJ well c&sing 
Depth to LNAPL meast.lffid from the top of IJ"1e l\-'e/1 casing 
Depth fo water adjusJed for LNAPL (s.g. = 0.72) thickness referetJced from the fop 
of the rt;.'e/1 casing. 
Light norh:'iqueous iiquir:J 
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PILOT TEST ANALYSIS WORKSHEETS 

AQUIFER PUMP TEST 

FLOW RATE DATA 

FORMOSA PLANT 

POINT COMFORT, TX 

Time Rate 
(minutes) (gpm) 

0 ---
-····105_ .. -· o.st···-

Incremental Total 
(gallons) 

----····--·ll()·····-·· 
Total (gallons) 

Time Weighted Average (gpm) 

Total Recovery 
(gallons) 

0 
·--·-··6()""··-··· 

60 
0.57 

Total Recovery vs. Time 

70 

60 

"' c 
.!2 50 ... 
~ 40 i':' 
"' > 
0 30 u 

"' "' s 20 

{!. 
10 

0 
0 20 40 60 

Time (minutes) 

80 

PUMP TEST SHEET 2 OF 6 

100 

Test Date: 10-0ct-12 

Test Well: P57 

120 
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PILOT TEST ANALYSIS WORKSHEETS PUMP TEST SHEET 3 OF 6 

AQUIFER PUMP TEST 

DATA ANALYSIS WORKSHEET 

FORMOSA PLANT 

POINT COMFORT, TX 

S = 2 .25 T t0 

7.481•r 2 
0 

4.JT Ts 
- = 2.30* Log(u~rr) 

K 
T 

7.481 • b 

Cooper- Jacob Approximation 

consistent 11nits) 

T = Jra~ffiis'siYftJ-(gpdfft) 

.: s · _-~- s·tot~g~,e~-e~~i~n-~, cun(HcSs) 
-9 ·-= hmPirlg Rat~Jgpih) 
K~ -·HydraUlic_ t~OndU~tfYity·(fti9a)i) 

to-= __ tim __ ~_-VJl_lU~:~.tj_~t:ci5~tion 9f ~ir~g~~ 1!~~-:f_i~ :~~r~-d~\Y~~-wn-( d~Y~) 
·S1o_, "*a~a:o~n;1_ndica!7_~ b_y._s~_i_~h:t:Iip~g~,e~Ree)_9~_;Cy_c,l_~-(ft) - · 

r-_:=_: d_ist~nq~ :f!Qrn-Pie~_nle~~fto_ pumpi.!l~ -w_ell _{ft)_ -

~b-""' ·apparent.a4_llifer·thickn~s (ft) 

Reference 

,- s 

Test Date: 10-0ct-12 

Test Well: P57 

Drlsco/f, Fletcher G. Groundwater and Wells 2nd Edition. St. Paul, MN: Johnson Filtration Systems Inc., 1986. 

Well Bore Radius (feet) . 0.5B 

Max. available drawdown (feet) 3.90 

Estimated Max. Well Yield (It /day) 2.72 

Estimated Max. Well Yield (gpm) 0.01 

Estimated Max. Well Yield (gpd) 20 



I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 

I 
I 
I 
I 
I 

PILOT TEST ANALYSIS WORKSHEETS 

AQUIFER PUMP TEST 

DATA ANALYSIS WORKSHEET 

FORMOSA PLANT 

POINT COMFORT, TX 

3.26 
2 3.08 0.02 

3 2.98 0.02 

4 2.91 0.02 

5 2.86 0.01 

6 2.82 0.01 

7 2.79 0.01 

8 2.76 0.01 

9 2.74 O.D1 

10 2.72 0.01 

12 2.68 0.01 

14 2.65 0.01 

16 2.63 0.01 

18 2.61 O.D1 

20 2.59 0.01 

22 2.57 0.01 

24 2.56 0.01 

26 2.54 0.01 

28 2.53 0.01 

30 2.52 0.01 

23.01 
22.27 
21.78 
21.41 
21.12 
20.88 
20.67 
20.50 
20.34 
20.08 
19.86 
19.67 
19.51 
19.37 
19.25 
19.13 
19.03 
18.94 
18.85 

2.49 
40 2.47 
45 2.45 
50 2.44 
55 2.42 
60 2.41 
65 2.40 
70 2.38 
75 2.37 
80 2.36 
85 2.36 
90 2.35 
95 2.34 
100 2.33 
110 2.32 
120 2.31 
130 2.29 

140 2.28 
160 2.27 

180 2.25 

PUMP TEST SHEET 4 OF 6 

Test Date: 10-0ct-12 

Test Well: P57 

4 n T s 
Q = 2.30 * Log(2.2~Tt) 

,- s 

0.01 18.49 
0.01 18.35 
0.01 18.23 
0.01 . 18.12 
0.01 18.01 
0.01 17.92 
0.01 17.84 
0.01 17.76 
0.01 17.69 
0.01 17.62 

0.01 17.56 
0.01 17.50 
0.01 17.45 
0.01 17.34 
0.01 17.25 

O.D1 17.17 

0.01 17.09 
0.01 16.95 

0.01 

Estimated Long· Term Well Yield (based on Cooper -Jacob Approximation) 

35 

30 

'C 
Q. 

25 

~ 
20 ., 

a; 
>= 15 
a; 
s: 10 

5 

0 
0 20 40 60 80 100 

Time (days) 

120 140 160 180 200 



( 

I 
I 
I 
I 

• 
I 
I 
I 
I 
I 

PILOT TEST ANALYSIS WORKSHEETS 

AQUIFER PUMP TEST 

MONITOR WELL DATA (MW-3) 

FORMOSA PLANT 

POINT COMFORT, TX 

Test Test 

Date Time 

ll·Oct-12 12:15 

11-0ct-12 12:20 

ll-Oct-12 12:25 

ll-Oct-12 12:30 

ll-Oct-12 12:35 

11-0ct-12 12:40 

11-0ct-12 12:45 

11-0ct-12 12:55 

11-0ct-12 1:05 

11-0ct-12 1:15 

11-0ct-12 1:30 

11-0ct-12 1:45 

ll-Oct-12 2:00 

PUMP TEST DATA (11 Oct 2012) 

Elapsed Well P56 

Time Depth to Water Draw-down 

. (min) (fl.) (fl.) 

0 14.45 0.000 

5 14.47 0.020 

10 14.50 0.050 

15 14.52 0.070 

20 14.55 0.100 

25 14.58 0.130 

30 14.59 0.140 

40 14.61 0.160 

50 14.63 0.180 

60 14.64 0.190 

75 14.65 0.200 

90 14.66 0.210 

105 14.67 0.220 

PUMP TEST SHEET 5 OF 6 

Test Date: 10-0ct-12 

Test Well: P57 

WeiiTS2 

Depth to Water Draw-down 

(fl.) (fl.) 

14.37 0.000 

14.37 0.000 

14.37 0.000 

14.37 0.000 

14.37 0.000 

14.38 0.010 

14.38 0.010 

14.38 0.010 
14.40 0.030 

14.41 0.040 

14.42 0.050 

14.43 0.060 

14.44 0.070 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I: 

PILOT TEST ANALYSIS WORKSHEETS 

AQUIFER PUMP TEST 

RAW AND ADJUSTED TIME-DRAWDOWN DATA PLOTS 

FORMOSA PLANT 

POINT COMFORT, TX 

0.000 

0.050 

'Z 0.100 
~ 
c 
~ 0.150 0 , 
~ 0.200 c 

0.250 
0 20 

RAW PUMP TEST DATA PLOT 

40 

·-, 

60 
Time (minutes) 

80 

PUMP TEST SHEET 6 OF 6 

Test Date: 10-0ct-12 

Test Well: P57 

~ -.-·-.-.-;-·-·-··_. 

100 120 

TIME • DRAWDOWN LOG PLOT 

0.000 

0.050 

'Z 
~ 0.100 
c 

~ 

~ 
c 0.150 

0.200 

I 10 = 3.1 min I ,I 10 =26min I 

0.250 
10 

Time {minutes) 

Test Date: 
Pumping Well: 
Observation Pts: 

100 

Oct 10, 2012 
P57 
P56 & TS2 

1,000 
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PILOT TEST ANALYSIS WORKSHEETS 

OPE PILOT TEST 

FIELD DATA WORKSHEET 

FORMOSA PLANT 

POINT COMFORT, TX 

Elap. Liquid Ring Pump 

Time Vacuum Flow Flow 

(min.) (in. Hg) (scfm) (scfm) 

0 0 0 0 
2 28 9 9 
4 28 10 10 
6 27 10 10 
8 27 10 10 
10 27 10 10 
15 27 11 11 
20 27 12 12 
25 27 12 12 
30 27 12 12 
40 27 12 12 

. 50 27 12 12 
60 27 13 13 
70 27 13 13 
80 27 14 14 
90 27 14 14 
105 27 15 15 
120 27 16 16 
135 27 16 16 
150 27 16 16 
165 27 17 17 
180 27 19 19 
210 27 21 21 
240 27 22 21 
270 27 22 22 
300 27 23 23 
330 27 23 23 
360 27 23 23 

Notes: 

System Effluent 

Carbon Treatment 

PID EDC 

(ppm) (mg/m3
) (ppm) (mgfm3

) 

1534 6406 
985 4114 

957 3998 

1031 4308 

1142 4771 1150 4803 

926 3866 

899 3755 1110 4636 

Dist. from Extraction Well > 

Test Well Vacuum 

P57 

Vacuum 

(in we) 

0 
199 
199 
199 
199 
199 
199 
199 
199 
199 
199 
199 
199 
199 
199 
199 
199 
199 
199 
199 
199 
199 
199 
199 
199 
199 
199 
199 
0 ft. 

1. Shaded cells Indicate values that were utilized in the raw and normalized ROI plots. 

2. Analyses indicated as PID were obtained by field screening with a photoionization detector. 

3. Analyses labeled as EDC indicate results of laboratory testing for Ethylene Dichloride. 

OPE SHEET 1 OF 5 

est Date: 11-0ct-12 

Test Well: P57 

Monitor Point Vacuum 

P56 ' TS2 ' 
Vacuum Norm. ' Vacuum Nonn 

! 
(in we) (-··) ' (In we) (-··) 

' 
0.0 0.0000 ' 0.0 0.0000 
1.0 0.0050 ! 0.0 0.0000 

' 1.0 0.0050 ! 0.0 0.0000 
0.3 0.0015 ! 0.0 0.0000 
2.5 0.0126 ' 0.0 0.0000 
3.4 0.0171 i 0.0 0.0000 ' 
3.1 0.0156 ' 0.0 0.0000 ! 
2.9 0.0146 ' 0.0 0.0000 

' 2.8 0.0141 ' 0.0 0.0000 
2.8 0.0141 ! 0.0 0.0000 ! 
2.8 0.0141 ' 0.0 0.0000 
3.0 0.0151 i 0.0 0.0000 
3.1 0.0156 0.0 0.0000 
3.3 0.0166 i 0.0 0.0000 
3.4 0.0171 ! 0.0 0.0000 
3.5 0.0176 ! 0.0 0.0000 
3.8 0.0191 ! 0.0 0.0000 
3.9 0.0196 

' 
0.0 0.0000 

4.1 0.0206 
~ 

0.0 0.0000 
4.4 0.0221 0.0 0.0000 
4.4 0.0221 ' 0.0 0.0000 
4.3 0.0216 i 0.0 0.0000 

' 5.1 0.0256 ! 0.0 0.0000 
5.2 0.0261 ! 0.0 0.0000 
5.6 0.0281 ! 0.0 0.0000 
6.1 0.0307 ! 0.0 0.0000 
6.5 0.0327 ' 0.0 0.0000 
6.6 0.0332 ~ 0.0 0.0000 

8.4 ft. 26.8 ft. 

4. Concentrations in parts per million (ppm) were converted to miligrams per cubic meter (mg/m3) using the molecular weight of 

Ethylene Dichloride, 98.96 lb/lmole. 
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PILOT TEST ANALYSIS WORKSHEETS 

OPE PILOT TEST 

WELLHEAD VACUUM AND PID READINGS (OPE TESTING) 

FORMOSA PLANT 

POINT COMFORT, TX 

Wellhead Vacuum Readings 

7.0 

ti 6.0 
~ 
c 5.0 

<=-
~ 

"' 4.0 
" '5 
m 3.0 
~ 

0:: 

~···.··.········· < .·· .. ·.· .... .. · .··. 

······· 
i > . .··•• ··. ·· .. 

.• ··:· 
. .. 

. . . . ·.·•· 

.· 
. / . 

~ ..... . -- -
E 2.0 

" " 1.0 " ~ 
0.0 

0 50 100 150 200 250 

Elapsed Time (minutes) 

··' -~ 

.. . _ . 
_._P56 Vacuum 

-fii-TS2 Vacuum 

--<-P57 /Test Well) 

300 

Soil Vapor Flow from P57 (Extraction Well) Readings 

25.0 

20.0 

:§ 
" !!2. 15.0 

.!! 
m 

0:: 10.0 
;: 
0 u: 

5.0 

0.0 

1,800 

1,600 

e 1,4oo 

! 1,200 

~ 1,000 

:5 800 
m 
~ 600 

0 
ii: 

0 50 

50 

100 150 200 250 300 

Elapsed Time (minutes) 

Recovered Soil Vapor PID Readings 

100 150 200 250 300 

Elapsed Time (minutes) 
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PILOT TEST ANALYSIS WORKSHEETS 

OPE PILOT TEST 

GROUNDWATER RECOVERY WORKSHEET 

FORMOSA PLANT 

POINT COMFORT, TX 

OPE SHEET 3 OF 5 

Test Date: 11-0ct-12 

Test Well: P57 

Extraction Well P57 Groundwater Recovery Data 
Average 

Elapsed Time Stinger Vacuum Flow Total Recovery Recovery Rate Recovery Rate 

(min.) (in hg) (scfm) (gallons) (gpm) (gpm) 

0 0 0 0 0.00 0.00 

4 199 10 10 2.50 2.50 

10 199 10 20 1.67 2.00 

20 199 12 30 1.00 1.50 

40 199 12 40 0.50 1.00 

70 199 13 53 0.43 0.76 

105 199 15 68 0.43 0.65 

150 199 16 87 0.42 0.58 

210 199 21 112 0.42 0.53 

300 199 23 150 0.42 0.50 
360 199 23 175 0.42 0.49 

Groundwater Recovery Rate vs. Time 
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PILOT TEST ANALYSIS WORKSHEETS 

OPE PILOT TEST 

RADIUS OF INFLUENCE PLOTS 

FORMOSA PLANT 

POINT COMFORT, TX 
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PILOT TEST ANALYSIS WORKSHEETS 

OPE PILOT TEST 
VAPOR PHASE AND LNAPL RECOVERY WORKSHEET 

FORMOSA PLANT 

POINT COMFORT, TX 

Sample Sample EDC Concentrations 

Time Time Analysis Flow(Q) Concentration Emission Rate 

(min.) (min.) Type (scfm) (mg/m') (lbs/hr) 

Vapor Phase Recovery 

0 n/a 0.0 0 0.00 

2 PID 9.3 6,406 0.22 

4 Lab 9.5 4,114 0.15 

OPE 40 PID 11.6 3,998 0.17 

Testing 120 PID 15.6 4,308 0.25 

Stage 150 Lab 16.1 4,803 0.29 

210 PID 21.2 3,866 0.31 

300 Lab· 22.8 4,636 0.40 

360 Est. 23.0 5,149 0.44 
OPE Average Soil Vapor Extraction Rate >> 0.83 

Notes: 1. Analyses indicated as PID were obtained by field screening with a photoionization detector. 

OPE SHEET 5 OF 5 

Test Date: 11-0ct-12 

Test Well: P57 

Total Recovery 

Per Stage Cumulative 
(lbs) (lbs) 

0.000 0.000 
0.004 0.004 
0.010 0.014 
0.106 0.119 
0.389 0.508 
0.525 1.033 
0.823 1.857 
1.351 3.207 
1.771 4.978 

2. Estimate (Est.) concentrations were approximated by extrapolation from laboratory or field screening (PID) values. 
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Laboratory Report and Chain of Custody 
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anaLv5~~ 
Client: Gainco, Inc. 

Attn: Tom Weber 

Address: PO Box 309 

Portland, TX 78374 

'Phone: 361-643-4378 FAX: 361-777-0971 

REPORT OF ANALYSIS 

Parameter Result Units RQL 5 

Volatile organics-(T0-15) --- ---
Volatile organics-TPH (8015m) --- ---
1 ;1.-Dicbloroetbaoe 985000 ppbV 100000 

TPH (C4-C10) 9860 mg/m3 200 

This analytical report is respectfully submitted by AnalySys, Inc. The enclosed results reflect only the 

sample identified above. The results have been carefully reviewed and to the best of my knowledge, 

unless otherwise indicated, meet NELAC requirements as described by AnalySys, Inc.'s Quality 

Assurance!Quality Control Program.© Copyright 2003,AnalySys, Inc.,Austin, TX. All rights reserved. 

No part of this publication may be reproduced or transmitted in any form or by any means without the 

express written consent of AnalySys, Inc. 

Respectfully Submitted, 

J{~~L 
Technical Director (or designee) 

~ ~- ~~-- - - - -- ------ ----------- ~~- -- ~ 

Page#: I Report Date: I 0124112 

·- ·- ·- ·-
3512 Montopolis Drive, Austin, TX 78744 & 
2209 N. Padre Island Dr., Corpus Christi, TX 78408 
(512) 385-5886 • FAX (512) 385-7411 

Report#/Lab ID#: 535425 

Project ID: PEW-Formosa 

Sample Name: #1 

Sample :Matrix: gas/bag 

Date Received: 10112/2012 

Date Sampled: 1011112012 

Report Date: 10/24112 

Time: 10:45 

Time: 07:34 

QUALITY ASSURANCE DATA 1 

Blank Date/I'ime Analyzed Method 6 Data Qual.7 Prec.2 Recov.3 ccv• LCS 4 

10124/12 T0-15 -- --- --- --- ---
10122/12 8015m --- --- --- --- ---

<100000 10124112 11:53 T0-15 --- -NA- -NA- 89 97.1 

<200 10122112 17:32 8015m N, 22.3 -NA- 86.1 97.1 

1. Quality assurance data for the sample batch which included this sample. 2. Precision (PREC) is the absolute value of the 

relative percent difference between duplicate results. 3. Recovery (Recov.) is the percent of analyte recovered from a spiked 

sample. 4. Calibration Verification (CCV) and Laboratory Control Sample (LCS) results are expressed as the percent recovery of 

analyte. 5. Reporting Quantitation Limits (RQL), typically at or above the Practical Quantitation Limit (PQL) of the analytical 

method. 6. Method numbers typically denote USEPA procedures. Less than("<") values reflect nominal quantitation limits 

adjusted for any required dilutions. 7. Data Qualifiers are J = analyte detected between the RQL and the MDL B =Analyte 

detected in associated method blank(s). C=poor CCV recovery. L=poor LCS recovery. S & Sl =MS and/or MSD recovery exceed 

advisory limits. S2 =Post digestion spike (PDS) recovery exceeds advisory limit. S3 =MS and/or MSD and PDS recoveries 

exceed advisory limits. P =Precision higher than advisory limit. M =Matrix interference. N=not NELACcertified. 

Nl=Subcontract result enquire concerning NELAC certification. Solid sample results for all metals, except Mercury, reported on a 

dry weght basis {DWB)s. All other results for solid samples reported on an as received basis unless specifically identified as 

DWB. 

-- -------- ~-- ~-- - -- - - - ~- - -- - -



• - --- - - -
Exceptions Report (FINAL SECTION I END-OF -REPORT): 

Report #!Lab ID#: 535425 Matrix: gas/bag 

Client: Gainco, Inc. Attn: Tom Weber 

ProjectiD: PEW-Formosa 

Sample Name: #1 

Sample Temperatnre/Condition: Ambient 

- - - - -
or by an exception_-·-·· 
represent parameters and 
AnalySys maintains NEL 
results provided by · 
certification for the 

- - - -

The typical sample temperature criteria (except for metals by ICP, GFAA andAA and a very few other tests) is<~ 6"C. Possible exceptions include samples submitted 

to laboratory within such a short time after sampling that cooling measures used in the field and during transport had insufficient time to achieve desired temperatures in 

the samples (see sample collection and sample receipt times) and samples where the temperature could not be measured due to sample submission in a manner 

precluding temperature measurement without impacting sample integrity (ex. in a bottle with no cooler). 

Standard sample acceptability conditions met? : YES 
Sample received in appropriate container(s), at appropriate temperature and pH. 

J flag Discussion: 

A J-fl.ag data qualifier indicates that the raw calculated analyte concentration in the sample (uncorrected for background levels/blanks and other potential sources of sampling 

and analytical contamination), though less than the Reported Quantitation Limit (RQL) is greater than the Detection Limit. Because the reported result is below the 

quantitation limit for this project/sample (or test procedure), GC/MS organics results may or MAY NOT have been verified as to the presence and relative ratio of target ions 

(eg. the material causing the J flag 11 hit1
' in such situations may be nothing more than background ion-fragment noise.) 

Comments pertaining to Data Qualifiers and QC data (where applicable): 

Parameter Qualif. Comments 

TPH (C4-Cl0) N NELAP accreditation for this analyte or this test method (and/or in the indicated matrix) for this analyte not available from TCEQ. 30 TAC§25.6(4) may 

TPH (C4-C10) N apply. 

Page#: 2 Report #/Lab ID#: 535425 Report Date: 10/24/12 

-
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anavls~'? 
Client: 
Attn: 

Address: 

Phone: 

Gainco, Inc. 
Tom Weber 
PO Box309 

Portland, 

361-643-4378 

REPORT OF ANALYSIS 
-

Parameter 

Volatile organics-(T0-15) 
Volatile organics-TPH (8015m) 

1 ,2-Dichloroethane 
TPH (C4-C10) 

TX 78374 

FAX: 361-777-0971 

Result 

---
---

1150000 
4650 

- -

Units RQL 5 

---
---

ppbV 100000 
mg/m3 500 

This analytical report is respectfully submitted by AnalySys, Inc. The enclosed results reflect only the 
sample identified above. The results have been carefully reviewed and to the best of my knowledge, 
unless otherwise indicated, meet NELAC requirements as described by AnalySys, Inc.'s Quality 
Assurance!Quality Control Program.© Copyright 2003,AnalySys, Inc.,Austin, TX. All rights reserved. 
No part of this publication may be reproduced or transmitted in any form or by any means without the 
express written consent of AnalySys, Inc. 

Respectfully Submitted, 

4~42~ 
Technical Director (or designee) 

Page#: 1 Report Date: 10124112 

- -- - ~- -- - -
3512 Montopolis Drive, Austin, TX 787 44 & 
2209 N, Padre Island Dr,, Corpus Christi, TX 78408 
(512) 385-5886 • FAX (512) 385-7411 

-
Report#/Lab ID#: 535426 

Project ID: PEW-Formosa 

Sample Name: #2 

Report Date: 10/24112 

Sample Matrix: gasJbag 
Date Received: 1011212012 

Date Sampled: 10/1112012 

Time: 10:45 

Time: 10:00 

'-

QUALITY ASSURANCE DATA 1 

Blank Date!fime Analyzed Method 6 Data Quat.7 Prec.2 Recov.3 ccv4 LCS 4 

10124112 T0-15 --- --- --- --- ---
10122112 8015m --- --- --- --- ---

<100000 10124/12 10:53 T0-15 --- -NA- -NA- 89 97.1 

<500 10122112 17:52 8015m N, 22.3 -NA- 86.! 97.1 

1. Quality assurance data for the sample batch which included this sample. 2. Precision (PREC) is the absolute value of the 
relative percent difference between duplicate results. 3. Recovery (Recov.) is the percent of analyte recovered from a spiked 
sample. 4. Calibration Verification (CCV) and Laboratory Control Sample (LCS) results are expressed as the )crcent recovery of 
analyte. 5. Reporting Quantitation Limits (RQL), typically at or above the Practical Quantitation Limit (PQL of the analytical 
method. 6. Method numbers typically denote USEPA procedures. Less than("<") values reflect nominal quantitation limits 
adjusted for any required dilutions. 7. Data Qualifiers are J = analyte detected between the RQL and the MDL. B =Analyte 
detected in associated method blank(s). C=poor CCV recovery. L--poor LCS recovery. S & Sl =MS and/or MSD recovery exceed 
advisory limits. S2 =Post digestion spike (PDS) recovery exceeds advisory limit. S3 =MS and/or MSD and PDS recoveries 
exceed advisory limits. P =Precision higher than advisory limit. M =Matrix interference. N=not NELACcertified. 
Nl=subcontract result enquire concerning NELAC certification. Solid sample results for all metals, except Mercury, reported on a 
dry weght basis (DWB)s. All other results for solid samples reported on an as received basis unless specifically identified as 
DWB. 

~--

,-
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Exceptions Report (FINAL SECTION I END-OF -REPORT): 

Report #/Lab ID#: 535426 Matrix: gas/bag 
Client: Gainco, Inc. Attn: Tom Weber 
Project ID: PEW-Formosa 
Sample Name: #2 

Sample Temperature/Condition: Ambient 
The typical sample temperature criteria (except for metals by ICP, GFAA and AA and a very few other tests) is <-= 6°C. Possible exceptions include samples submitted 
to laboratory within such a short time after sampling that cooling measures used in the field and during transport had insufficient time to achieve desired temperatures in 
the samples (see sample collection and sample receipt times) and samples where the temperature could not be measured due to sample submission in a manner 
precluding temperature measurement without impacting sample integrity (ex. in a bottle with no cooler). 

Standard sample acceptability conditions met? : YES 

Sample received in appropriate container(s), at appropriate temperature and pH. 

J flag Discussion: 
A J-fiag data qualifier indicates that the raw calculated analyte concentration in the sample (uncorrected for background levels/blanks and other potential sources of sampling 
and analytical contamination), though less than the Reported Quantitation Limit (RQL) is greater than the Detection Limit. Because the reported result is below the 
quantitation limit for this project/sample (or test procedure), GC/MS organics results may or MAY NOT have been verified as to the presence and relative ratio of target ions 
(eg. the', material causing the J flag nhif' in such situations may be nothing more than background ion-fragment noise.) 

Comments pertaining to Data Qualifiers and QC data (where applicable): 

Parameter Qualif. Comments 

TPH (C4-Cl0) N NELAP accreditation for this analyte or this test method (and/or in the indicated matrix) for this analyte not available from TCEQ. 30 TAC§25.6(4) may 

TPH (C4-C!O) N apply. 

Page#: 2 Report #!Lab ID#: 535426 Report Date: 10/24/12 

-
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anavr's~~ 
Client: 
Attn: 
Address: 

Phone: 

Gainco, Inc. 
Tom Weber 
P0Box309 

Portland, 

361-643-4378 

REPORT OF ANALYSIS 

Parameter 
Volatile organics-(I0-15) 

Volatile organics-TPH (8015m) 

1 ).-Dichloroethane 

TPH (C4-C10) 

TX 78374 

FAX: 361-777-0971 

Result 

---
---

1110000 
2400 

Units RQL 5 

---

---
ppbV 100000 

rng/m3 100 

This analytical report is respectfully submitted by AnalySys, Inc. The enclosed results reflect only the 

sample identified above. The results have been carefully reviewed and to the best of my knowledge, 

unless otherwise indicated, meet NELAC requirements as described by AnalySys, Inc.'s Quality 

Assurance/Quality Control Program.© Copyright 2003,AnalySys, Inc., Austin, TX. All rights reserved. 

No part of this publication may be reproduced or transmitted in any form or by any means without the 

express written consent of AnaiySys,lnc. 

Respectfully Submitted, 

4~1~ 
Technical Director (or designee) 

Page#: 1 Report Date: 10/24112 

3512 Montopolis Drive, Austtn, TX 78744 & 

2209 N, Padre Island Dr., Corpus Christi, TX 78408 

(512) 385-5886 • FAX (512) 385-7411 

Report#/Lab ID#: 535427 

Project ID: PEW-Formosa 

Sample Name: #3 

Sample Matrix: gas/bag 

Date Received: 10/12/2012 

Date Sampled: 10/11/2012 

Report Date: 10/24112 

Time: 10:45 

Time: 12:30 

QUALITY ASSURANCE DATA 1 

Blank Date!fime Analyzed Method 6 Data Qual.7 Prec.2 Recov.3 ccv4 LCS 4 

10/24112 T0-15 --- --- --- --- ---

10/23/12 8015m --- --- --- --- ---

<100000 10/24/12 09:53 T0-15 --- -NA- -NA- 89 97.1 

<100 10/23/12 07:44 8015m N, 22.3 -NA- 86.1 97.1 

1. Quality assurance data for the sample batch which included this sample. 2. Precision (PREC) is the absolute value of the 

relative percent difference between duplicate results. 3. Recovery (Recov.) is the percent of analyte recovered from a spiked 

sample. 4. Calibration Verification (CCV) and Laboratory Control Sample (LCS) results are expressed as the percent recovery of 

analyte. 5. Reporting Quantitation Limits (RQL), typically at or above the Practical Quantitation Limit (PQL) of the analytical 

method. 6. Method numbers typically denote USEPA procedures. Less than("<'') values reflect nominal quantitation limits 

adjusted for any required dilutions. 7. Data Qualifiers are J = analyte detected between the RQL and the MDL. B :::Analyte 

detected in associated method blank(s). C=:poor CCV recovery. L=poor LCS recovery. S & Sl ::::MS and/or MSD recovery exceed 

advisory limits. S2 =Post di~estion spike (PDS) recovery exceeds advisory limit. S3 =MS and/or MSD and PDS recoveries 

exceed advisory limits. P:::: recision higher than advisory limiL M ::::Matrix interference. N=not NELACcertified. 

Nl=subcontract result enquire concerning NELAC certification. Solid sample results for all metals, except Mercury, reported on a 

dry weght basis (DWB)s. Ali other results fot solid samples reported on an as received basis unless specifically identified as 

DWB. 

·-
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Exceptions Report (FINAL SECTION I END-OF-REPORT): 

Report #/Lab ID#: 535427 Matrix: gas/bag 

Client: Gainco, Inc~ Attn: Tom Weber 

Project ID: PEW-Formosa 
Sample Name: #3 

Sample Temperatnre/Condition: Ambient 
The typical sample temperature criteria (except for metals by ICP, GFAA and AA and a very few other tests) is<= 6"C. Possible exceptions include samples submitted 

to laboratory within such a short time after sampling that cooling measures used in the field and during transport had insufficient time to achieve desired temperatures in 

the samples (see sample collection and sample receipt times) and samples where the temperature could not be measured due to sample submission in a manner 

precluding temperature measurement without impacting sample integrity (ex. in a bottle with no cooler). 

Standard sample acceptability conditions met? : YES 
Sample received in appropriate container(s), at appropriate temperature and pH. 

J flag Discnssion: 

A J-flag data qualifier indicates that the raw calculated analyte concentration in the sample (uncorrected for background levels/blanks and other potential sources of sampling 

and analytical contamination), though less than the Reported Quantitation Limit (RQL) is greater than the Detection Limit. Because the reported result is below the 

quantitation limit for this project/sample (or test procedure), GC/MS organics results may or MAY NOT have been verified as to the presence and relative ratio of target ions 

(eg. the material causing the J flag 11hit11 in such situations may be nothing more than background ion-fragment noise.) 

Comments pertaining to Data Qualifiers and QC data (where applicable): 

Parameter Qualif. Comments 

TPH (C4-Cl0) N NELAP accreditation for this analyte or this test method (and/or in the indicated matrix) for this analyte not available from TCEQ. 30 TAC§25.6(4) may 

TPH (C4-Cl0) N apply. 

Page#: 2 Report#/LabiD#: 535427 ReportDate: 10/24/12 

-



····------- - - - -
CHAIN-OF-CUSTODY www.analysysinc.com 

Send Reports To: Bill To (if different): 

/' • "' " C":"' Company Name ( ;rd.' Vl<..-u . f-. n C 

Address P.O , ~)o 6 3 09 ' 
Company Name S P!J-»1~ 

Address-------------------

City fi.:>.;H~ d State Zip 

ATIN: ''layh 1-c:l-e./Mj. 

City State 

ATTN: 

Zip ___ _ 

Phone 210·~•'7- :i"l"{_l Fax /?C,r., ·- ~C \o_·-tJL/:'3(., , Phone Fax 

~ ~~J~-· 3ame!PO#: f'B l.d·- to·•vn c.S "'-' Sampler $ (,._.;, G""' v..t /' 

Samples/projects intended for TCEQ-TRRP completion require special handling~ QC No. of Containers and 

- -- -
anau's~~-

3512 Montopolis Drive 
Austin, TX 78.744 

Ph (512) 385-5886 • Fax (512) 385-7411 

2209 N. Padre Island Drive, Suite K 
Corpus Christi, TX 78408 

Ph (361) 289-6384 • Fax (361) 289-0875 

requirements and pricing. To Be successfully completed such projects should be Preservative Matrix Analyze For 

identified and discussed prior to receipt and MUST BE IDENTIFIED on this Chain-of 
Custody under 11special instructions 11

• 

(1RRP-13 MandatO!)') \, 

"" 1l r! Q 0 

1 1 ~"" -~ P:: 
~ € ~ ~ \:;: 

=J ~ 0 ~ - §] p· S' 'iii 6 ~ ll 
H 

"' "' "' ·~ ~ I * 
~ ~63 0 ~ t " ~ ~ ~~ ~:~ E u 0 ~ ll ll - ~ "" Client Sample No. Labl~j~ ~ 

..., 
~ 

ll " A p 
~ ,.§ ~ "' -5 ~ ~ ~ "' -5 1- tl (Lab On! fii 0 0 

Description/Identification z 0 "' 0 "' 
ttl II}/•• /I?- '1: 3t \ 1/ 535425 / / / 

irl 2- U>:~IJJO I 535426 
:t:V3> / /Z-:.r~ I " 535427 y 'I '/ 

Special Instructions (such as special QC requirements, lists, methods, etc ... ) 

11&'->"'- -:;pmc,_, / (!..c_&u t+- ·-!::..> ·-r6 m 0J.,_Io-e....- a. I- ·+~<.J-dJ.,.,.--@Vq, i nco iVJc. Co.:Jn'l 
Temperature 

11 "-' '1Lo.R..s.J,wn -;, 1'1-r:<;.u:. eud 'TiNVl IAN. b-"'? (f){-· _7f/O - &b 4 - ?'1 '-1 I upon receipt 

(l)Unle~~ specifically requested othenvise on this Chalnvof-custody and/or attached documentation, all analyses will be conducted using ASrs method of choice and all data will be reported to (Consistent with i1h'(2 
ASrs normal reporting limits (MDL/PQL). For GC~S volatiles and extril.ctables, unless specific analytical parameter lists are specified on this chain-of-custody or attached to this chainvof- NELACsec. 

·It!:.) 

custody, ASI will default to Priority Pollutants or ASI'S HSL list at ASI's option. Specific compound lists must be supplied for all GC procedures. 5 .lll (>0-6.C) 

Sample Reliliquished By Sample Received By ,.·-'1·· 
1YEs 

Name Affiliation Date Time }/J<ame Affiliation Date Time ( -... _ . .....-

5'"10., Gray{..V\ Gc--' f1 C-<'1 It¥ 7-/1 z._. I"·' -f) /JK r ""'"so tt'S} tO/;J/;, JtJY/P) NO 

----'== --~--

[TenderingOfabove deSCribed siriipies to f\.mi.i:YSys, I~C:fO! anaJYtfCal testing-COUstittlteS-al?;reement b)l-buyer/sarii:{)ler to AriiiiYSys, Inc.1s Standard termS:] 
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F0028 
Re\•ised by: ML 

ASI Lab ID #'s: :._~- ?:,_$ 7/,15--4,1 7 SAMPLE CHECK-IN 

c;Ysus 0LSO 0UPS DFed-Ex DASI/PU D Courier D Other 

'·~·-" ·--·' '·-- .. n ' ..... ~ .,-., \k"'Corr Date T: Obs/Corr 
• -!'- I }-~ _ .. - { 

T 1-1 J'l'l ,_., fl)fl:_~/1 ,.r n'"'t'J ·c 

0 TBlank T#: ~;v n- rAJA· T#: f{)F/-



ASI Sample Evaluation and Conunent Tl'acking 

F-0029- Rev. 3 Pg. 1 
Prepared: 0811912011 
Effective: 09118/2012 

. r.:u:•·42 -·-if?.. 7 /' . . !'. /. p,o 1 ,, r 
Sample#'s::.:l-.JJ ' ) Client: ( 76.. ti~Lt• Date:IO 13 IL Pl'oj.Name: ~l!.)w·- /r <1U>uo:'> c;_ .# of C-0-C's:_l 

In compliance with the NELAC standard, ASI is notifying you that the SAMPLES identified here and on the attached Chain~of-Custody were received by AnalySys, Inc. (ASI) with the followin. 

INTEGRITY ISSUES (any NO responses indicated below). In order to assure that ASI will meet your testing needs in a timely manner, ASI WILL PROCEED WITH THE TESTING of thes 

samples as directed and comment on the final reports per NELAC requirements. PLEASE NOTIFY ASI I~DIATELY if you wish to SUSPEND analysis, MAKE ANY CHANGES to th 

requested testing services oJ· if the action indicated IS INCORRECT. 
Samole Integritv Evaluation on Re_ceiot 

Item y N NIA Item y N N/A 

I v C-0-C Received w/samples? 9 1../ Dissolved metal samples field filtered and preserved? 

2 v C-0-C complete with adequate info? 10 v Special Compound VOAs for water not required or provided? 

3 v-· C-0-C and samples match (tl and descrip,)? (See Attached for Volatiles acceptance criteria) 

4 v--. Custodv Seals (if present) intact? 11 v Other sample preservntion OK? 

5 v Sample Integrity OK? 12 v Other Sample Containers Appropriate? 

6 v Sample Preservation-Temp OK? 13 v VOA headspace OK? 

7 v Samples received on ice or from client refrigerator? 14 v Client Indicated NO bulk soil/solid samples for volatile anal •sis? 

8 ~/ Receipt criteria following intra-lab transfer is consistent With original i-eceipt? 15 1/ Client Indicated NO bulk soil/solid samples for TPH-1005 analysis? 

Comn1ent ____________________________________________________________________________________________________________ __ 

0 ASI Personnel assisted with completion of the C-0-C (in-person or by phone/e-mail). 

D Additional information supplied w/C-0-C by client. 

0 Samples submitted significantly after (>2 days) sampling, potentially affecting ability to meet holding times. 

Conunent ____________________________________________________________________________________________________________ __ 

Project Management Observations or Discrepancies 

D Insufficient infonnation supplied to determine target analytes required. ASI standard lists will be used. 

0 Special report formats REQUIRED, 0 TRRP 0 Landfill 0 Other 

D Historical project data available for review. 

D Target analyte list attached. 

Comment:'-------------------------------------------------------------------------------------------------------------

Form Sent to Client on: at __________ _ by D FAX D E-Mail D mail 

Client Response Reed.: at __________ _ by 0 FAX 0 E-Mail 0 VERBAL 

Client Response: D Proceed w/analysis 0 Resample and re-s11bmit 

Autho!'ized by (Client Signature): Date ___________ _ 

-


